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ORIGINAL ARTICLES 


NEW THEORY OF SOLUTIONS. 


** If the hypotheses at present accepted^ and 
those set forth in the present investigation, should 
be found imperfect in the future, they will none 
the less have played an important part in having 
kepi interest alive, in having served as a stimulus 
to experimental investigation and in being the 
result of attempts at perfect scientific reasoning 
(D. Mendel^eff). 


The Chair of Scientific Investigation, with regard to the techno¬ 
logy of agricultural industries, is carrying out under my direction 
a series of systematic investigations, directed towards finding a scien¬ 
tific basis for various problems of a practical nature which arise in 
the course of work in agricultural industries. Such was the origin 
and character of the present investigation for determining the laws 
which govern the process of crystaUisation, a phenomenon of great 
scientific interest, which plays a very important part in industry 
generally and in agricultural industries in particular. 

It is a well-known fact in the history of chemistry that the devel¬ 
opment of this science has received a fresh impetus and made very 
rapid advances since it has been possible to apply methods of weighing 
and volume measurement to various chemical phenomena. It is 
for this reason that research has been undertaken respecting crystal¬ 
lisation, a branch of science as yet so little known, by first attempt¬ 
ing to find a means of measuring the phenomena which it is wished 
to place under observation in our tests. Many scientists have 
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sought a means of determining the processes of crystallisation, but 
none have so far succeeded. 

The good fortune of finding a solution to this problem has 
fallen to our lot. After numerous experiments we have discovered, 
inler alia, a fimdamental law of crystallisation, which is as fol¬ 
lows : the conditions under which crystallisation takes place being 
constant, the quantity of matter added to each unit of surface in unit 
time is always the same. Basing on this principle, a means has 
been found to estimate the rate of crystallisation and this pheno¬ 
menon can now be measured with great exactitude in a very simple, 
expeditious and easy way. 

In investigating any crystallisation phenomenon it is sufficient 
to measure a large number of similar phenomena and, on the basis 
of the measurement results obtained, general deductions may be 
drawn concerning the law which governs the phenomenon in question. 
This work requires a long series of experiments, which can only be 
carried out at the expense of much time and work ; it also involves 
a series of complicated calculations. This work is now being carried on 
and the results are published from time to time. The results of these 
researches are, however, already quite assured and their completion 
is only a question of time. Only summary indications are given 
here, for the question of the rate of crystallisation is not the object 
of the present article. Those interested in the results of these in¬ 
vestigations on the rate of saccharose crystallisation and in the 
methods applied in the present work are referred to the publications 
already is.sued on this question (i). In the present article it is de¬ 
sired to call the attention of the reader to another subject. 

In the study of crystallisation there is another question of very 
great importance wloich has long since awakened the interest of the 
scientific world, and that is the question of the origin of the cr>^tal, 
the causes which determine its formation. A whole series of com¬ 
plicated theories on this question are already known to science, 
and we will confine ourselves to briefly indicating their chief 
characteristics. 


(i) See: Messa^er de VIndustrie sucri^re en Ucrainc, (The Sugar Industty Mes¬ 

senger, in Ukraine); Wesinik Zukrovoi PromyslovosU (Ucraina-Kiew) 1921, Nos. 7, lo, 12; 
1922, Nos. 3, 4, 9, 10; 1923, No. 5; Zaptski naoutchno-izledovatehkoi kathedry technologU 
selsk<hkhoziastvenvych proizvodstv, (Memoirs of the Chair of Scientific Investigation on 
the Technology of Agricultural Industries, in Russia); Prof. T. Kucharenko, Kiev, 1924, 
pp. 126-173. 
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Certain men of science consider that the crystals are of spon¬ 
taneous origin if the solution contains a sufficient quantity of matter 
capable of crystallisation. This is the physical and chemical theory. 
Others suppose that the formation of the crystals is dependent on 
the action of a mechanical agent on the matter contained in the 
solution, such as a shock, the shaking of the liquid, the action of 
mixing, friction, etc. ; this is the mechanical theory. Others, fi¬ 
nally, affirm that the origin of the crystals in solutions is determined 
by the presence of crystal embryons of the same nature as are found 
in the air ; this may be termed the biological theory. 

The tests made in studying this question show that, if the so¬ 
lutions of many substances are properly prepared so as to protect 
them against the admission of the crystal embr^’^ons in the air, the 
solution may be shaken and agitated at will, without crystallisation 
taking place, whatever be the quantity of matter dissolved in the 
solution ; the same solutions, super-saturated, immediately crystal¬ 
lise in open receptacles, that is, as soon as the crystal embryons of 
the same nature in the air penetrate therein. 

Let us take a solution of this kind, prepared with great care to 
prevent the penetration of the crystal embryons of the same nature 
in the air ; if we succeed, while maintaining the same protection 
in concentrating the solution to the utmost, until there is nothing 
left lifter the complete evaporation of the water, but the total dis¬ 
solved matter, and if we have at the beginning taken a sufficiently 
dilute solution, we shall obtain the dissolved substance in a non¬ 
crystalline form (amoq)hous or colloidal). As soon as tliis sub¬ 
stance comes into contact, either through the air or in any other 
way, wrilh crystals of the same nature, it will crystallise instant¬ 
aneously; the phenomenon is accompanied with such an increase 
in heat, that generally the glass vessel in which the test is made, 
breaks. 

Solutions of this kind were successfully prepared of a whole 
series of easily soluble substances, refractory to crystallisation, 
wliich were called decrystallhed. There are certain less soluble sub¬ 
stances, as for instance copper sulphate and others, which for a 
long time were not successfully obtained as decrystallised solutions; 
however, when sufficiently diluted solutions were taken for evapora 
tion, decrystallised solutions were obtained, even for many sub¬ 
stances which dissolve with difficulty. 

The phenomena just described, as well as others previously 
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known, are not explained by the solution theories generally adopted 
by the scientific world. In order satisfactorily to explain these 
phenomena we have had to create a new solution theory, which will 
now be stated briefly. 

According to our theory, crystalloid matter subjected to the 
action of water, detaches from its mass infinitely small particles, 
invisible under the microscope, which in turn undergo a series of 
gradual modifications. To simplify the matter two species of these 
particles are distinguished : 

(1) the crystallons, which are infinitesimal particles, invisible 
even under the most powerful microscoj>e, but which nevertheless 
retain all the characteristics of ordinary sized crystals. 

(2) the colloidons, which are particles of the same dimensions 
as the foregoing, but which have lost the specific characters of crystals. 

If a small quantity of a soluble substance be introduced into 
water, all the particles of this substance assume the form of colloid- 
ons; a dilute solution is then obtained which is for the most part 
governed by the laws discovered in the investigation of gases ; these 
solutions differ in many respects from the denser solutions, and speci¬ 
ally from the so-called saturated solutions. In evaporating a 
dilute solution, care being taken to keep it free from all contact with 
crystals of the same substance, a very dense and even saturated solu¬ 
tion is obtained, but one wliich belongs to the species described 
as a decrystallised solution, because it cannot crystallise of itself, 
spontaneously. 

If, on the contrary, at the outset, a larger quantity of soluble 
substance than is necessary to obtain a dilute solution, is introduced 
into the water, the solution will from the first contain not only par¬ 
ticles of a colloidal form (coUoidons), but also crystallons. The lat¬ 
ter are so small that the most powerful microscopes do not reveal 
them, and the solution seems to be perfectly transparent. If this 
solution be then concentrated, even when all the necessary precau¬ 
tions are taken against the penetration of small crystals of the same 
matter, the solution will crystallise as soon as it has attained suflS- 
cient density; indeed, in this case tlie solution already contains 
from the beginning, crystallons, which possess, as has been said, 
all the qualities of crystals ; consequently, at a certain degree of con¬ 
centration of the solution, they may increase, detach other crystals 
from their mass, and thus cause the complete crystallisation of the 
whole substance contained in the solution. 
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Now, every theory raust first satisfy two fundamental postulates ; 
it must reasonably explain the known facts connected with a certain 
phenomenon, and allow facts still unknown to be foreseen by in¬ 
duction. Let us try to analyse our theory in order to see if it satis¬ 
fies these requirements. It will be observed that our theory seems 
easily able to fulfill the first of these requirements. It explains, 
as we have seen, the undisputed fact that super-saturated solutions 
may be obtained for many substances, but which do not crystallise 
either if left at rest for a long time, or if subjected to the reaction 
of a mechanical agent ; for this purpose it is sufficient to prevent 
them from being penetrated by crystals of the same matter from 
outside, as for instance in the atmosphere, which contains myriads 
of particles of all the substances known on the earth under the form 
of dust atoms, invisible even under the microscope. These super¬ 
saturated solutions crystallise instantaneously when they are no 
longer thus protected. 

This theory also explains the formation of calcium oxalate cry¬ 
stals in the leaves of plants. The plant takes its nourishment from 
the soil in the form of mineral solutions. Before reaching the leaf 
these solutions pass through the plant vessels and traverse the whole 
organism. These solutions may therefore bring to the leaf crystallons 
of substances wliich dissolve with difficulty, among others calcium 
oxalate crystallons. In consequence of the chemical and biological 
processes which take place in the leaf, the calcium oxalate in the lat¬ 
ter accumulates in the form of a very dilute solution. The internal 
cavities of the leaves are completely protected from all penetration 
by the small crystals in the air. Consequently, the fonuation of 
crystals in the leaf is explained by the fact that the crystallons of 
the respective substances are introduced into the leaf with the sap 
or nutrient solutions, by the plant vessels; it is these crystallons 
which cause crystallisation within the leaf, as soon as the solution 
has reached the necessary degree of concentration, owing to the 
evaporation of the water in the leaf. 

The theory also explains the fact that .sugar crystals are not 
obtained in the interior of the cells of the beet by drjung the root, 
until all the water it contains has been eliminated. Indeed, sugar, 
being easily soluble, must exist in the root, before it is dried, in the 
form of a dilute solution containing no crystallons; consequently, 
if the water be eliminated by drying, supersaturated, decrystallised, 
saccharose solutions are obtained in the interior of the cells. 
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The theory also gives a possible explanation of earthquakes. It 
has already been seen that the crystallisation of colloidal substances 
is effected almost instantaneoudyand is accompanied by an enormous 
liberation of heat and an immediate increase in volume, which gen¬ 
erally breaks the retort in which the test is made, l^et us 
imagine therefore, within the depths of the earth, an isolated 
space filled with matter in a colloidal form, for instance, gypsum, 
chalk, etc. By infiltration from outside, crystallons of the same 
matter are brought by solution into contact with this colloidal sub¬ 
stance. The result will be a violent transformation of this col¬ 
loidal substance into a crystalline formation. The duration of earth¬ 
quakes is very short and does not generally last more than a few 
minutes ; but there will be an instantaneous increase in volume, an 
enormous release of energy, causing a great increase of pressure and 
temperature, with all the consequences attendant thereon. 

By means of the theory can be explained the well-known fact 
that the temperature of the earth does not become lowered, in spite 
of the considerable loss of heat through radiation into interplanetary 
space. The explanation given of this fact is that, in the interior 
of the earth the process of crystallisation takes place uninterruptedly 
and causes a continuous release of energy and heat, which keeps the 
temperature of our planet moie or less constant. 

Finally, the theory enables us to explain a whole series of other 
phenomena, the knowledge of which is less widespread among the 
uninitiated, but which chemists and physicists have long since in¬ 
vestigated ; sucli as, for instance, the formation of a crystallised 
precipitate when certain perfectly clear solutions are mixed ; the 
effect of friction on the walls of the vessel, which is sometimes suffi¬ 
cient to bring about the formation of a crystalline precipitate ; the 
effect of boiling in order to obtain ciy^stalline precipitates of slightly 
soluble substances ; the necessity of applying to laboratories which 
already possess the same substance in a crystalline form, for 
the crystallisation of rare compounds not capable of spontaneous 
crystallisation; finally, many other phenomena, well known in 
themselves, but of which no uniform explanation could be so far 
given. 

These details cannot be examined here, as that would lead us 
far beyond the limits of the present article, which is only of a prelim¬ 
inary character. It is hoped in the near future to devote a series of 
articles to a methodical and detailed account of these phenomena 



NEW THBORT OF SOZ«Tj^XOKS 


r 


and to their experimental demonstration, from the point of view 
of our theory. 

Let us now try to subject the theory to a second test: does it 
allow the forecasting of certain phenomena hitherto unknown ? Before 
solving this question, however, the reader must be warned that it 
will unfortunately require a certain time before our forecasts can be 
verified. Every prediction may be confirmed or refuted only by 
future experiment, and ours are no exception to the rule. 

If the theory is right, it may logically be deduced from the fol¬ 
lowing : 

(1) In laboratory tests two kinds of solutions may be obtained 
containing equal quantities of a dissolved substance, but which show 
certain differences in character (isomeric solutions), for the substance 
they contain will be in the form of different molecular states and the 
quantity of latent energy at their disposal will also be different. 

(2) As dilute solutions are governed by certain laws relating 
to gases, it follows tliat when the decrystallised solutions are concen¬ 
trated, they must deviate from these laws, nearly in the same way 
as do gases reduced by compression to a certain degree of density. 

(3) There are certain sul^ances difficult to render soluble 
for wliich decrystallised solutions cannot be obtained by treatment 
in the laboratory. The reason of tliis is that the weakened solutions 
contain these substances in such small quantities that it would be 
necessary to evaporate enormous quantities of the solution to obtain 
merely a few grams of the dissolved matter ; it is clear that this 
technical difficulty renders the ox)eration almost impossible. 

(4) Certain substances which are at present only known in 
their colloidal form and which are considered refractory to ciy^stal- 
Usation, may be reduced to their crystalline form as soon as their 
crystallons have been discovered. 

(5) The future elaboration of tliis theory should enable us 

to give a more concrete definition to the concept of dilute solution ", 
by ascertaining exactly the degree of concentration to which these 
solutions should be reduced in order to acquire all their inherent 
characters. ft; 

(6) The degree of density at which the solutions acquire the 
particular qualities which characterise the weakened solution, varies 
according to the action of the properties which come into play, whether 
as dissolving or as solublilising principles. 

(7) The total crystallisation of a solution decrystallised and 
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condensed up to supersaturation, is the effect of the reproduction of 
a crystal which has entered into contact with the solution by a pro¬ 
cess of division. 

(8) According to our theory, science is wrong at present in 
considering cr3rstallisation to be a process of molecular combination 
or a more complicated composition of the substance. From our 
point of view crystallisation is, on the contrary, one of the phases 
of decomposition. Its result is to produce substances of simpler 
composition, since in passing to that form they lose part of their 
latent energy. 

We will confine ourselves here to the theses enunciated, though 
it is possible to deduce many other logical consequences from this 
theory, certain of which will later be practically applied to the various 
branches of human knowledge. 

The future will also show to what extent our theory is in con¬ 
formity with the truth. 

At present efforts are being concentrated on a series of tests for 
the purpose of verifying to the utmo.st, all the principles devolving 
from our theory; cooperation is invited in this work from all those 
interested in the question, the solution of which will help to verify 
our theory and further its development, 

From the point of view of the theory, crystallisation cannot 
take place except in the presence of crystallons, which in turn are 
only particles, invisible under the microscope, of ordinary crystals. 
The earth's crust being composed of a vast number of crystalline 
substances, the presence of crystallons in the atmosphere and in all 
solutions of non-artificial formation is easily explained. But the 
difficult question which arises is to show the origin of the first crystals 
which, by their reproduction, have caused the crystallisation of such 
an enormous mass. For the present we have no other reply to this 
question than that generally given as to the origin of the first cell 
which originated all the plant and animal life of our planet, when, in 
an extremely remote pa.st, of which we have scarcely any knowledge, 
the conditions of the terrestrial globe and other planets, favoured the 
spontaneous formation of the first crystals. At present these con-, 
ditions no longer exist, at least on our planet, and crystallisation no 
longer takes place except under the influence of particles of other 
crystals of the same nature already existing. 

In conclusion it should be added that in our opinion the theory 
of solutions, and especially that of crystallisation, is very important 
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for the future progress of science. I am personally convinced that 
the investigation of the structure of matter cannot be entered on until 
all questions regarding crystallisation have been elucidated. It is 
therefore indispensable to carry out this work, for on its results 
depend our future conceptions, more perfect than those now current, 
on the structure of matter. A deeper knowledge of these questions 
win doubtless mark a new stage in the progress of science. 

Prof. T. A. Kucharenko, 

President of the Chair of Scientific Reseofch and 
Director of the Institute of Scientific Research 
on the Technology of Agricultural Industries, 
Kiev {Ukraine). 



THE ELECTROGENETIC LABORATORY AT BELGIRATE 
AND THE METHODS PROPOSED BY ALBERTO PI- 
ROVANO. 

The first Electrogenetic Laboratory was established last June 
at Belgirate, on Lake Maggiore, at the headquarters of the local Fruit 
Growing Society. Its object is to obtain new varieties of fruits by 
applying the methods discovered in recent years by Alberto Piro- 
VANO for bringing about what he calls the electric mutation of plant 
species. 

The Laboratory, of which a photograph is given of the machine 
room (fig. i), was founded with the aid of the Ministry of National 
Economy, the Province of Novara and the Edison & Conti Electric 
Company, as well as by contributions from various Corj^orations 
and private persons, obtained by the special efforts of the President, 
Comm. A. Ferraguti. This Laboratory which is under the direction 
of PiROVANO liimself is also to have its counteri>art at Pistoia, 
which, as is well known, is a most important centre for fniit culture, 
and at Rovigo, where Prof. Munerati proi)oses to experiment with 
similar methods for raising new varieties of beet. 

While the attention of practical workers is drawn to the creation 
of these Laboratories, the results of which cannot however be sub¬ 
mitted to public opinion for some years to come, the student will 
find special interest in the experimental work of Pirovano either 
as providing subject matter for future scientific research, or for judging 
whether the hopes of the practical workers are well founded or otherwise. 

The results of his first experiments were set out by their author 
in a book (i) containing many very clear photographs and engravings ; 
the later results, which have not. yet been published, were observed 
by the writer in the nurseries at Vaprio d*Adda. 

In the matter of genetics, Alberto Pirovano may be said to 
be perfectly at home. Son of one of the most capable and esteemed 
nurserymen of Lombardy, a specialist in the production of table- 

(i) Alberto Pirovano, La muiaxtone elettnca delle specie botaniche e la dtsciplifut delVe- 
reditd nelVtbridaxione. Milano, Hoepli, 1922, 268 pp., X14 figs. (The figs, are taken tom the 
publication quoted by Pirovano). 
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grape hybrids, he has all the technical knowledge and enthusiasm 
which lead to success. 

He states that in seeking to obtain striking and abnormal varieties, 
electricity forced itself on his attention as among the most likely 
means for achieving his object. In view of the difficulties of applying 
electricity to the female organ, and being also anxious that there 
should be no hindrance to the nutrition of the embryo which this 
organ should provide, he thought of applying electricity to the male 
organ, or pollen, in order through it to produce modifications in the 
primary cell (the fertilised ovum) from which the embryo originates. 

In his book he describes the result of artificial fertilizations 
produced with pollen subjected in various ways to special electric 
treatment, causing a fundamental alteration of its constitution. What¬ 
ever the nature of this constitution, and it is not necessary here to 
follow PiROVANO in Iris speculations on the question, he calls ionolysis 
tliiil alteration or ionization wliicli, without killing, is obtained by 
radioactive or electromagnetic treatment. The forms of apparatus 
used by him, shown in fig. i reproduced above, are various, and may 
produce various (‘ffects. 

With the object of subjecting the pollen to the action of radio¬ 
active substances, employing radium sul])hatc, he made use of the ap¬ 
paratus shown in fig. 2 annexed. The pollen 
must be ]>laced at least y> cm. from the 
radial ing surface to ensure that the radiation 
is not too concentrated, but if stronger ac¬ 
tion is desired it can be placed, for a very 
shoTi lime, in contact or almost so, inter¬ 
posing the aluminium dia})hragm in order 
to intercept the X-rays, w’'liicli would destroy 

vitality in a few^ minutes. The pollen is placed in 
a thin capsule funiished with a movable septtim, 
and the silver cover to which the radium sulphate 
adheres and which is attached to a tliin ebonite 
slide R, is immediately placed thereon. 

Li order to study the action of the ultra-violet 
rays, electric sparks are employed, the test being ar¬ 
ranged as shown in fig. 3 annexed, or else the Cooper- 
Hewitt mercury vapour lamp is used, which is very 
convenient for ionizing the pollen but should be 
applied for a very short time. 



Fie. 3. — Appara¬ 
tus for treating 
pollen with ultra¬ 
violet rays, pro¬ 
duced by sparking 
(76 full size). 



Fig 2 — Apparatus for treat¬ 
ing pollen with radium (full 
size) 
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lonolysis caused by varying the magnetic field is also very effec¬ 
tive. It is always proportionate to the effect induced and is measured 
by the periodicity of the current and the duration of the exposure. 
The apparatus used for such application is shown in fig. 4. Two 
similar coils placed one over the other have a lamellar iron core, 
well insulated : one is fixed to the base together with its core wliich 
it barely touches at i ; it is not seen because completely surrounded 
by the secondary i-io mm. cop])er wire covering A., insulated with 

The other, B, may be raised or 
low'ered by turning the lever M, 
which controls the movement by 
a screw pivoting in a strong 
cast-iron stancliion firmly screw¬ 
ed down at the base. At C, an 
alternating apparatus enables 
the ])olarit3^to be C(mt rolled at 
P and according to the re¬ 
quirements of the case. 

Other kinds of apparatus, 
of w^hich one is .shown in fig. 5, 
are used to bring the ])ollen 
under the iiiflueiu'c of a lugh 
freciuency current. 

All these applic'ation^ of 
current actions are of limited 
duration and should be adapted 
to the particular species under treatment in which it is desired to 
bring about genetic modification. 

The pollen of various species shows various degrees of resistance. 
That of the vine, for instance, which is very resistant under preser¬ 
vation is equally resistant to magnetic ionolysis at low^ tension, 
while, without losing its fertilizing power, it can no longer produce 
seed after being exposed an hour and a half to weak ultra-violet rays 
(fig. 6). Maize pollen also when ionolysed for a long period loses 
all fertilizing power (fig. 7). These are however exceptional results 
due to unsuitable or over long exposure to the action of the ionolys- 
ing agents, and when the duration or intensity is gradually reduced 
there are partial abortions, then developed seeds which do not how¬ 
ever germinate, then seeds which germinate but give weakly and 


silk and coated with paraffin wax. 



Fig. 5 — High frequency apparatus 
for treating pollen 
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short-lived plants, and finally perfect seeds which give healthy plants, 
with some variations in their organs. 

These last are important and should be discovered by the various 
methods. Their production depends on a complete combination of 
most delicate factors, on the choice, proportions and duration of 
wluch success depends. 

In no other field is testing and retesting so necessary. 

PiRovANo’s tests have hitherto been made only on annuals : 
Papaver somniferum, Cucurbita Pepo and its varieties, Cucurbiia maxima 
and its varieties, Althaea rosea, Lunaria biennis, Cheiranthus annuus, 
Helianthus uniflorus and its varieties. 

I^Vom the tests already made an idea may be formed, as Pirovano 
says, of the fundamental variations that may be brought about by 
the action on pollen of the various agents tested. An examination 
of the numerous figures in the book and of numerous photographs not 
yet published, and above all of the material collected at Vaprio 
d‘Adda, suggest that the method is one that may give abundant vari¬ 
ations, constant, new, useful or otherwise, expected or unexpected. 

H(‘re, for instance (to give an idea of some of these variations), 
side by side with the normal double o])ium po}>py with mature capsule 
(fig. S) there is a deformation induced by slow magnetic ionolysis 
during a ])eriod of 4 days (fig. 9) ; a case of the persistence of petals 
due to the magnetic ionolysis of the anthers ; a morphological 
anomaly in the capsule brought about by the irregular rapid inter¬ 
ruptions obtained with an electrolytic interrupter (fig. 10) ; and a 
case of carjK^llary modification similarly brought about (fig. ii). 

Here again, side by side with two normal Italian small marrows 
(fig. 12), a plant of the same variety wliich had been dwarfed and 
is lendered more fertile and ytdlow by slow ])eriodicity ionolysis 
(fig. 13) ; one with dwarfed and twin fruits, with long ])edimcles, 
obtained by the action of a pulsating magnetic field (fig. 14) ; and 
one rendered dioecious and stalkless by a rapidly intermittent mag¬ 
netic field (fig. 15). 

Again (fig. j6), by the side of normal Lunaria biennis plants 
are those showing increasingly accentuated dwarf growth induced 
first by ionolysis at slow periodicity and then by ionolysis at 500 
periodicity ; and again two normal mallow plants, to the left, winch 
reproduce themselves properl}’^ by seeds, obtained by the new hy¬ 
bridizing methods at low periodicity (fig. 17). 
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The lesults obtained with the new methods in h^^bridization are 
even more interesting. Tests w^ere made on different varieties ot 
poppies, marrows, tomatoes, sunflowers, altheas, cabbages, maize 
and peas. 

It has become evident that it is possible, by ionolizing the 
pollen, to weaken at will the genital plasma of the species used as 
male and thus to displace the predominance in the hybrid of the 
characters of either parent. 

For instance, w'hereas the hybrid obtained from the double 
opium-poppy with white flowers, fertilized with i>ollen from the 
double variety with scarlet flowers, has pale red flowers with white 
centred petals, by ionilizing the anthers of the male plant a hybrid 
with pale pink flowers is obtained, with a small percentage of white 
flow^ers, and by a stronger ionolysis, at lOO periods maintained for 6 
hours, a hybrid characterised by the absolute disapi)earance of the 
red pigment is given. 

Another example : by fertilizing the pasticcina '' variety ot 
marrow (fig. i8) with pollen from th^* portamantello ” variety 
(fig. 19), a hybrid (fig. 20-^4) is generally obtained, in tlu; fruits of 
which the character of the fruits of the male plant may b(* .said to 
be predominant ; and yet if the pollen of the '' portaniantello 
be subjected to from three to tw^elve hours of magnetic low ])eriod- 
icity ionolysis, hybrids are obtained, in the fruits of which (fig. 20 
B and C) the predominance of the male characters is ])rogressively 
reduced. 

Similar results were obtained with tomatoes, maize, sunflowers, etc. 

vSometimes the results were of the contrar\^ order, that is, the 
ionolysis of the pollen brought out the characters of the male parent. 
These cases are also interesting so far as they are concerned with so- 
called false hybridisation, that is, that in which the male element, 
through lack of afiinity with the female, does not unite with the lat¬ 
ter but only stimulates the growth of the ovule ; the embr>'o takes 
the character only of the species which serves as seed, and the seeds 
wliich come from it will give only weakly plants which make poor 
growth. In these cases the treatments proposed by Pirovano 
strengthen the male element and true hybrids may be obtained itt 
place of the false hybridisations. 

This may be better explained by an example: Cucurbita Pep 0 
var. melopepo) (fig. 21) when fertilized with f>ollen from C. maxuna 
var. auraniiaca (fig. 22) does not give a true but a false hybrid (fig. 23) 
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in which are reproduced, considerably reduced and atrophied, the 
characters of the maternal species. If on the other hand the pol¬ 
len of the male species is subjected to an intermittent magnetic field 
(42 periods) for 3 hours, or to a pulsating magnetic field with a current 
at 83 volts for half an hour, a true hybrid (fig. 24) is obtained, the 
characteristics of which are nearer the paternal species than those of 
the normal hybrid produced with natural pollen. 

A final and interesting obseivation was made last autumn at 
Vaprio d*Adda. Several beds in which the Italian marrow had been 
cultivated were literally covered with the fruits of this plant, in such 
abundance as j)erhaps had never been observed before. 

Normally this marrow gives one of two very large fruits per 
plant and hundreds of male flowers (fig. 25). By ionolizing the 
pollen at 600 periods Pirovano obtained seeds w^hich gave extraor¬ 
dinarily prolific plants, on one of wliich (fig 26) the fruits and female 
flowers and buds numbered 19, the male flowers having almost en¬ 
tirely disa]>peared. 

As already stat(‘d in another case (fig. 15) the formation of dioe¬ 
cious plants took place, as a result of ionolysis, with the cucumber, 
which is a monoecious species. In this connection Pirovano ob¬ 
serves that sexuality seems to Ix^have almost as a mendelian char¬ 
acter, and in fact as in the majority of hybrids, by the ionization 
of the pollen the female sex became predominant (1). 

What arc the conclusions suggested by the above ? 

If it is impossible to accept Pikovano's hypotheses as to the 
nature and constitution of the living plasma and the nuclear chromo¬ 
somes, which is one of the most difficult, most disputed and most 
obscure problems of biology, and as to the mode of action of electri¬ 
city, it must be admitted tliat the results of his experiments are 
midoubtedly of scientific interest. This interest depends not so much 
on the production of so many forms, many of them quite abnor¬ 
mal, thus recalling those obtained similarly with certain animals, as 
on the results whereby varieties, which are normally otherwise, are 
rendered hybridisable, and on the modification in the hybrids of the 
distribution of the characters of the parent forms. The influence also 
shown over the manifestation of either sexual form is deserving of the 


(i) Mention may here be made of the experience of CiiiSiLSKi at I^emberg, who remarked 
that in hemp the predominance of the mjile sex was obtained by pollinating with young 
and i)erhaps immature pollen. It would be interesUng to sec the effect of ionolysis on this 
pollen. 
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utmost attention, and the student cannot fail to be interested in 
the results obtained. 

As regard practical applications Pirovano himself states that 
it is as yet premature to make any forecast for the future. 

His tests, as has been stated, have up to the present been made 
only on annuals. Those on fruit-bearing plants were begun this year 
only at Belgirate, with pollen that he had ionolysed in his Laboratory 
at Vaprio d'Adda ; it is necessary to wait until the seeds thus obtained 
develop new plants and see whether and what variations take place 
which are worthy of being preserved and multiplied or otherwise. 

There is here however a new method for creating variations and 
a careful study of the manner and degree of applying the method to 
the species may give important results. Such results are specially 
likely to follow on the treatment of hybrid forms, through which, as 
Pirovano alBrms, it is more than probable that with suitable means, 
it may be possible to control in the widest sense genetic heredity 
and subordinate it completely to the human will. 

Prof. Luigi Montemartini, 

Director of the Botanical Institute, 
Royal University of Pavia. 



VINE-GROWING AND WINE PRODUCTION IN RUSSIA 
BEFORE THE GREAT WAR AND AT PRESENT. 


History of Russian vine-growing. 

The history of Russian vine-growing is as singular as the 
whole history of Russia. Russian wine production, compared with 
that of Europe, is as new as are the State and culture of Russia 
compared with those of the countries of old Europe. 

The slow development of this industry in Russia is explained 
by the history of the regions of the South, which may here be 
recalled. 

Russia as a State began to form, little b}^ little, a thousand years 
ago, starting with the Northern and Central regions. 

The last three centuries, the XVII, XVIII and XIX, were the 
period during which Russia definitely assumed her natural area, pre¬ 
indicated by the extent of the great Russian plain, which stretches 
from the White Sea to the Black Sea and eastward to the boundaries 
of China, Tibet, Afghanistan and Persia. During the course 
of these three centuries Russia has increased in extent prin¬ 
cipally in the south, where the vine flourishes. Previously there 
was no region for this culture. The history of the South Russian 
provinces is that of perpetual and permanent warfare between 
the neighbouring peoples and the various Asiatic tribes w^hich always 
passed that way in their march westward. The Russian steppes to 
the north of the Black Sea became deserts after the invasions of the 
Goths (III century), the Huns (IV & V c.), the Kasars (VII c.), the 
Prechenegs (IX c.), the Polovtzis (XI c.), the Tartars (XIII c.) and 
finally the Turks (XV c.) until the colonisation of these steppes by the 
Russians, emigrating again from the north to the south. 

The formation of the Muscovite kingdom, already powerful 
and populous, enabled these colonisers of the South to establish them¬ 
selves there firmly, as far as the shores of the Black Sea and the 
northern Caucasus. 
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The numerous wars of the Russian Empire with the Turks in the 
XVII, XVIII and XIX centuries, sustained and fixed them in these 
new territories. Only in the XIX century, when Transcaucasia and 
Central Asia were added to Russia, did these southern regions begin 
to develop their vine growing, which had till then remained in a 
primitive state. 

The regions of the South, especially Transcaucasia, were the 
universal cradle of the vine and wine production, for Noah, the first' 
man who, according to the legend, fermented the juice of the grape, 
landed from his ark on Mount Ararat, in Armenia, and commenced to 
engage in viticulture. 

The Transcaucasian viue growers at the beginning of the XIX 
century had not progressed much in this culture since the time of Noah, 
on account of the continual wars at this point of passage from Asia 
to Europe. Nevertheless, primitive viticulture spread there. 

In Crimea, Bessarabia and on the shore of the Sea of Azof, vine 
growing was first introduced by the Roman and Greek colonisers 
(VII and VI centuries B. C.) and afterwards in the XIII-XV c. A. D. 
by the Genoese, who taught the natives the care of the vine and 
wine-making. The domination of the Turks in these regions since 
the XV c. has completely destroyed this industry on the shores of 
the Sea of Azof and greatly retarded it on those of the Black Sea. 

The Southern provinces of Russia, as they existed in 1924, where 
viticulture was already extensive at the beginning of the XIX c., were 
annexed to Russia in the following periods : 


Astrakhan. 

Don. 

Northern Caucasus (Kuban, 

Terek, Stavropol). 

Crimea. 

Bessarabia. 

Transcaucasia. 

Turkestan (Central Asia) . . 


in the XV century 
” ” XVI ” 

” ” XVII-XIX c. 

in 1783 
” 1812 

from 1801-1878 
” 1864-1885 


When these countries were annexed to Russia, viticulture ex¬ 
isted in a primitive state in Bessarabia, Crimea, Transcaucasia and 
Turkestan (only table grapes). In the others only vines reduced to 
a wild state remained. 

The first steps in the development of Russian viticulture pro- 
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periy so called, were made by Czar Michael Theodorovich, at the be¬ 
ginning of the XVII c. at Astrakhan. 

I^ater, when Czar Alexis Michailovich heard that the first Rus¬ 
sian colonists on the banks of the Terek (Northern Caucasus) had 
found the wild vine there, he sent them vine-growers and plants 
from Astrakhan in order also to introduce viticulture. 

In 1720 Peter the Great developed this culture on t)ie Terek by 
sending Armenians, formerly wine-growers, there as colonists. In 
1736 two fortified towns, Mozdok and Kizlar, were founded on the 
Terek, and with the aid of the Armenian and Georgian colonists 
vineyards first spread around them and afterwards along the banks 
of the Terek. 

Thus was the interest of the Russian Government in vine-growing 
first shown. But viticulture did not begin to assume much impor¬ 
tance in the economy of the country until the middle of the XIX 
century. Until then each viticiiltural region of Russia consumed its 
own produce and remained in a primitive state as regards labour. 

At the end of the XIX century Russia attained its natural li¬ 
mits. Then only, protected from foreign invasion by its military 
power, did it commence to develop in agriculture and also wine- 
production. Under the protection of the Great State, safeguarded 
from the wars and invasions of enemies, the Southern provinces en¬ 
gaged in agriculture, and evejy'where interest was aroused in the vine, 
thanks to a propitious .soil and climate. 

At the beginning of the XX century, agriculture, the principal 
and most important economic element of Russia, was already well 
advanced. The Great War and especially subsequent events have 
arrested its progress. 

It is evident therefore that Russian viticulture cannot have a 
long tradition of its own nor distinctive types of vines, even in the 
provinces which have cultivated the vine for centuries. 

In the middle of the XIX century when there were not yet enough 
railways in this vast country, each of the wine-producing provinces, 
distant from one another, from the Centre and from Europe, 
retained its own altogether primitive methods of wine-production. 

In all these provinces viticulture developed and progressed only 
after the construction of a railway, which connected it with the crop¬ 
growing centres of the country. 

The European, and especially French viticultural tradition, then 
commenced to influence this branch of Russian agriculture. As there 
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^ were no specialists trained for this work in Russia, the German, 
Italian, and especially French wine-growers penetrated to these 
provinces, brought thither on the initiative of the Government and 
the large proprietors. The first European pioneers in this work were 
not, unfortimately, the highest specialists of their country, for Russia, 
considered in Europe as being still too backward, did not arouse the 
interest of the great wine-producing masters. 

At this epoch one often found in Russian cellars or vineyards, 
foreigners who had formerly been school-masters, barbers, or even 
cabmen, who gave themselves out as great specialists in European 
wine production and who directed the work according to their own 
fancy and made ignorant people believe in their profound knowledge. 

Owing to their mistaken proceedings in the beginning, Russian 
viticulture did not start well. Continued relations with Europe 
and the great progress made in all branches of Russian agriculture 
at this time, have however changed viticultural conditions. 

Russian literature on this subject has become important. Much 
sound tradition, mostly French, and several original works by Russian 
specialists, already trained in this work, benefited and extended the 
development of knowledge of viticulture and wine production among 
wine-growers and proprietors, w^hile, in the south of Russia, oeno- 
logical schools prepared a .staff of specialists in this industry. 

The first Russian school of viticulture was founded in 1783 in 
Crimea, at Sudak, and in IQ12 it was transferred to Magarach (near 
Yalta) by the Due de Richelieu and reorganised. This original 
school still exists and about the year 1900 became a training school 
with a sound theoretical and practical course, an oenological station, 
a cellar and an exj)erimental vineyard. 

Another oenological school was founded at Kizlar (in the Te¬ 
rek district) in 1807. 

These schools were the pioneers in modern European technique 
for viticultural work in Russia, but left, however, still much to be 
desired. 

Towards 1914 there were already a dozen cenological training 
and preliminary schools, without reckoning provisional preliminary 
courses, wine-growing stations, etc. In Bessarabia and the South-West 
provinces there were 2, in Crimea i, in the Northern Caucasus and the 
Don 5, and in Transcaucasia 4. In several Russian agricultural 
and technical schools special wine-making courses have been opened. 
At the school atj^Magarach, higher courses in wine making lasting 
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two years have been organised. Besides these schools, knowledge of 
viticulture and wine-production was widely disseminated among 
the people through the agency of agronomists, specialists at the Mi¬ 
nistry of Agriculture, who had formed in the districts of the South, 
Associations for the introduction of American vine-stocks, oeno- 
logical laboratories, and temporary courses. 

The practical and independent wine-producing organisation of 
the Imperial Dependencies, which had its vineyards and cellars in 
nearly all the Russian wine-producing areas and local wine depots in 
all parts of Russia, was the principal source of information on viti¬ 
culture and wine production in the Country, owing to the example it 
set of practical and modem work, perfecting the staff, spreading a 
knowledge of the technique of the work among the neighbouring 
peoples, educating the taste of the consumer, and seeking out the 
typical wine of each viticultural region. 

The practical work of the Dependencies and the theoretical and 
instmctional work of the Ministry of Agriculture were the two princi¬ 
pal motive powers in the serious development of the work in the Rus¬ 
sian vineyards during the course of the last 30-35 years before the 
Great War. 

Many of the owners of private estates, already vine growers and 
wine connoisseurs, brought their work into harmony with that of the 
great organisations. The Zemstvos (autonomous administrations of 
districts and pro\'iuces) have also helped much in this development, 
especially in Bessarabia and Crimea. 

At the beginning of the XIX century Russian wines were simply 
called after the names of the provinces from which they came : the 
Don, Crimean, Bessarabian, Kakhetian and Kizlar red and white 
wines. No distinction was made as to vines, and still less as to vin¬ 
tages. 

About 1870-1890 the wines began to be subdivided according 
to the Aunes, and it became the custom to call them by the names of 
celebrated European growths: Bordeaux, Barsacs, Sautemes and 
Rhine wines were sold, which came from all the viticultural provinces 
of Russia. Doubtless this custom originated with the first foreigners 
who directed Russian production. Nevertheless, at this time nearly 
everywhere the French and Rhenish technical methods began to 
be used more or less efficiently. 

Prince M. Vorontzoff was the first great pioneer in this Russian 
industry, which he improved in nearly all the provinces. Russian 



22 


MARKOFF 


specialists perfected themselves in France and on the banks of the 
Rhine, and the foreign staff in Russia improved. It was already 
known how to distinguish and choose wines, and Europe began to 
be interested in Russian viticulture. 

Prince Eeon Galitzin, a great wine connoisseur, brought up in 
the French vineyards, began to reorganise the wine production of the 
Dependencies and of his own estates. His successor was M. A. Merle 
de Massoneau, a Frenchman and a great wine specialist and first- 
class taster, who trained an entire generation of Russian- wine pro¬ 
ducers and specialists and directed the whole of the wine-production 
work of the Dependencies in all the Russian provinces for more 
than 20 years. He taught them French tradition and technique, 
educating their taste and perfecting the standard of work. M. Bo- 
biney, a man learned in French wine production, was a collaborator 
in the Dependencies, directing the work in connection with sparkling 
wines at Abraou. V. Thiebaut, M. Dravigny, G. Barberou and many 
other French specialists have contributed their experience and tech¬ 
nique to this work. Their Russian pupils, often after a long residence 
in France, Spain and on the Rhine, and with good practical experience 
gained in Russia, have become their successors and carry on the best 
traditions of the wine industry. 

Only towards 1890 did wine production in Russia enter into the 
right channel, directed as it was by the practical wine production 
organisation of the Imperial Dependencies and the administrative 
and instructional efforts of the Ministry of Agriculture. 

The producers have learnt how to differentiate the various Rus¬ 
sian growths. The Dependencies have given special numbers to their 
wines. Everybody in Russia then knew Nos. 18, 22 and 24 of the 
Dependencies, which were a definite and constant type, of genuine 
flavour, well prepared and old. 

About 1900, each of the Russian viticultural districts had shown 
the possible type of its wine. The native growths were then named 
after the localities producing the best wine,of each district. 

Throughout Russia the wines of the following districts are known 
and appreciated: Eivadia, Massandra, Aluchta, Alupka, Sudax, 
Abraou, Anapa, Gelendrix, Naparculi, Tzinondali, Teliani, Muxu- 
sani, etc. This was the natural and final object of the elementary 
development of wine-production technique and of the investigations 
on original Russian wine types. 

In Russia, doubtless, we have no wines corresponding to the great 
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French growths, but there are certain localities which produce wines 
of the best quality, correctly treated, full-bodied, with bouquet, bright, 
and matured in the proper way. The collections of old wines from 
the Dependencies and other large estates in the Crimea, Georgia and 
Abraou were a proof of this. 

The Russian regional wine type has now been generally formd 
for most of the provinces. Time and continuous work are neces¬ 
sary to make it known and bring it to final perfection. Nor are five 
or ten years sufiicient; it will require decades, and experimental 
investigation on Russian wine production and the efforts of their 
French masters to accomplish this work. 

We now know, in a general way, what can be done with the vine 
products in each district of Russia, without trying to reproduce 
(everywhere all the possible types of European wines. 

Three fourths of the Russian vineyards were small estates (less 
than 5 hectares), and one fourth large estates, the pioneers in wine- 
production technique. 

Before 1914 the total value of the production of the Russian 
vineyards reached the figure of 80 million gold roubles per year. 
The vineyards produced an average of 2 ^-3 % million hectolitres 
of wine. 

The export and import of wine in Russia before the war was, in 
gold roubles: 


Export. . . 
Import. . . 


1907 


1908 


1909 


201,831; 187,038 

9,524,9181 ii,384,i()3jio,910,317 


19 X 0 

170,802 

11,516,095 


19 X 1 


184,95*’j 

12,308,522 


53,000 

11 - 574.000 


The exported wines went chiefly to China, Persia and Germany, 
and gradually decreased, whereas importation increased, in spite of 
the development in local wine production, this being due to the laig;e 
increase in the consumption of good wine in the large towns. 
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Fig. 27. — Map of Vine Growing Areas in European Russia and the Caucasus. 


M ** Moscow; R-M Rou m a nia ; B =» Bucharest; K « Constantinople; 

T « Asiatic Turkey; P * Persia; i « Black Sea, i A * Azof Sea 2 « Caspian Sea; 
a Scale in versts (150 versts « 160,002 klm.); c « rivers; d =» cities ; e « vineyards. 
f « frontiers. 
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The production in Russia before the war was, per district: 


Provinces 

Area 

of vineyards 
in ha. 

Total grape 
yield in kg. 

Average yield 
per ha. 

Total 

production 
of wine in hi. 

Bessarabia. 

66,59b 

69,800,000 

1,120 

424,050 

Ciimea and Ukraine. 

32.440 

59,600,000 

2,002 

220,962 

Astrakhan. 

Northern Caucasus; 

552 

3,452,000 

6,800 

369 

Don. 

12,580 

28.371,200 

2,304 

77,428 

Kuban. 

8 . 37 <* 

18,331,200 

2,400 

52,102 

Stavropol. 

5 , 8 J 9 

69,o()5,6oo 

12,928 

409,995 

Terek. 

11,825 

31,081,600 

2,880 

186,529 

Eastern shore of the Black Sea . 

950 

2,945,600 

3,344 

20,418 

Turkestan. 

27,391 

61,344,800 

2,239 

29,052 

Transcaucasia. 

84,175 

211,776,0.00 

2,515 

954,775 

Total for Russia . . . 

250,704 1 

555,768 000 

— 

2,375,700 


It should be noted that these statistics (from the Ministry of 
Agriculture) are not exact and are mostly greatly below the actual 
figures for viticulture and wine production. 

In the majority of the provinces it will be noticed that only the 
smaller part of the grape yield is transformed into wine. 

This proves that local wine production has not yet reached its 
highest point everywhere. As an illustration of this, the following 
is a table showing the percentage of the grape yield transformed into 
wine per province: 


Eastern shore of the 


Black Sea . . . 

. . 90.1 % 

KJierson .... 

• • 47-1 


Bessarabia . . . . 

00 

00 

Tauride .... 

. . 46 

,, 

Terek. 

. . 78 ” 

Sukhum .... 

• • 43 

,, 

Stavropol .... 

. . 77-2 ” 

Zaxatali .... 

. . 39-8 

,, 

Daguestan .... 

. . 70 ” 

Kuban. 

. . 36.9 

,, 

Tiflis. 

. . 64.1 ” 

Don. 

• • 34-9 

,, 

Erivan. 

. . 62.7 ” 

Baku. 

. . 26 

,, 

Podoli. 

. . 58.8 ” 

Batum. 

. . 16.6 


EUsabetppl.... 

• • 54-1 " 

Samarkand. . . 

• • 7 

,, 

Kutaiss. 

■ • 54 ” 

Kars. . . . . . 

• • 5 


Ekaterinaslav. . . 

. . 51-6 ” 

Fergana .... 

. . 2 

», 

Syr-Darya .... 

• • 47-5 ” 

Astrakhan . . . 

. . 1.4 

,, 
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In certain districts a low percentage shows that the principal 
production is the table grape (in Baku, Batum, Samarkand, Fei^ana, 
Astrakhan), and in the majority of cases implies the local consumption 
of grapes and household wine. This means that their vine produc¬ 
tion is too extensive. The Eastern shore of the Black Sea, where the 
whole of the grape yield is transformed into wine, shows only a normal 
percentage, 90 %. This is one of the latest Rtjssian wine-producing 
regions where the work was started on a scientific basis from the com¬ 
mencement, dating from the Russian colonisation after 1865. 


The State of Vine Growing and Wine-froduction 
IN Russia in 1924. 

The great viticultural district of Bessarabia was separated from 
Russia and annexed to Rumania (1918). 

The other viticultural provinces, with the exception of Trans¬ 
caucasia, were the theatre of war from 1918 until 1920. 

Unfortunately, there are no exact and complete statistics on 
this question, but the data I have been able to collect give au idea 
of the present state of this industry in the Union of Soviet Republics 
now forming Russia. 

At the beg i n ni ng of the Bolshevik regime (1918-1919) the sale 
and consumption of wine were entirely forbidden, and the cellars con¬ 
taining large reserve stocks were emptied. Only in some places 
(FiUis, Abraou and the South Crimean shore) did the large depdts 
old wines remain intact, and these were gradually sold and consumed. 
The vineyards were abandoned and their area reduced each year. 

The civil war was waged chiefly in the viticultural provinces, 
and this could only have a disastrous effect on the industry. Transcau¬ 
casia, the least devastated region, which, until 1921, had been under 
the autonomous regime of the Georgian, Armenian and Adjerbeijan 
Republics, more or less maintained its viticulture and wine produc¬ 
tion. But towards 1923 this industry was destroyed through the rav¬ 
ages of phylloxera, the lack of material for treating the wines and 
the new economic methods of the Bolshevik r^me. In the whole of 
Transcaucasia, Daguestan has suffered most. According to the 
data of the Bolshevic Commissariat of Agriculture, wine produc¬ 
tion in Daguestan fell to one-tenth in the last years before 1921. 
Near Derbente and Petrovsk the vineyards dwindled away cm 
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tens and hundreds of hectares. The Daguestan Viticultural De¬ 
partment states (1921) that after 1-2 years, under present conditions, 
" nothing hut stumps ” will remain of the local vineyards... (SnEFljaR, 
“ The Soviet Central Department of Agriculture and Economics, under 
the new economic policy ”. Official edition). 

As the economic conditions did not improve towards 1923, it 
may be estimated that at the present time viticulture in Daguestaa 
has completely perished. 

The area of these vineyards must now be deducted from the total 
area of vineyards in Transcaucasia. 

Viticulture in Turkestan towards 1922-23 suffered from the general 
economic conditions. A Soviet Official Commission which investigated 
the state of the Province of Fergana in 1923, reported to the Central 
Eabour and Defence Committee as follows. Seventy per cent of the 
irrigation system existing before the war has been destroyed. Land 
under irrigation has decreased from 1,068,200 lia. to 343,350 ha. 
{% of the pre-war area). Even now 80 % of fhe irrigated laud is 
unsown. Only 15 % of the 1917 area of cotton plantations 
remains. The diminution of labour and especially of livestock (re¬ 
duced by 58 %) impedes agricultural work (The “ Dni " newspaper. 
No. 392, 21 November 1924). Under these circumstances viticulture 
cannot prosper. The greater part of these vineyards must have 
perished. In the whole of Turkestan at present scarcely 10,000 ha. 
remain, instead of 25,000 ha. 

The same official publication (Pod redasctiej M. Shefler Cen- 
tralnoie Oupravlenie Zemledelija i So\detskili Khoziajsfi v sviete 
novoi ekonomischeskoY polititci Isd. Narodnogo kommissariata 
Zemledellija), states: “ Ei 1921 viticulture in the Crimea, the least 
affected of all the districts, underwent a severe crisis through 
being imable to dispose of its grapes and wine. It would require 
an enormous amoimt of work in organisation and immense sums 
of money to save this industry from complete ruin and to restablish 
it as soon as possible over the area it occupied before the war... ” 

The Soviet newspaper “ Sbornik statistitchesko ekonomischeskoi 
svedenij po sielskotchosiastron Rossin ” publishes disquieting data 
on the years following : towards 1922 the vineyard area in the Crimea 
had diminished by 1526 ha., and the 5Hield, instead of being 2,400 kg. 
per ha. as it was in 1916, had fallen so 400 kg. The same paper 
(No. 89), estimates that the total vineyard area in Crimea in 1923 is 
5,450 ba., and that the yield had risen to 1920 1 ^. per ha. But the 
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sdling prices of wine, 2.75 to 3.75 gold roubles per vedro (12.3 litres), 
were below the cost of production. 

As in case of viticulture, all the other intensive crops' were 
equally threatened: 

tqtS 1922 


Fruit-trees 
Tobacco . 


13,625 ha. 10,082 ha. 

4.812 " 504 

yield : 

3,360,000 kg. 320,000 kg. 


The fruit output was one-tenth {480 kg. per ha. instead of 
4,800 kg.). That of 1923 was much better, but exportation could not 
be organised and the greater part rotted on the spot. 

" ... To maintain all these intensive crops in Crimea, even under 
present conditions, a State subsidy of 1 million gold roubles is needed... 
{Economic Life, No. 89). It is certain that in 1923, there was serious 
deterioration and reduction of viticulture in Crimea, formerly the 
most advanced area of Russian viticulture. 

In 1921 the Ukrainian vineyards were perishing from the attacks 
of phylloxera, 3,815 being attacked at that time. (SHEFnBR, ibidem). 
The lack of financial means and of a serious campaign against this dis¬ 
ease leads to the conclusion that the losses in local viticulture have been 
still further increased, and at the present time it is estimated that not 
more than barely 20,000 ha. of vineyards can remain in Crimea and 
Ukraine, instead of 32,440 ha. before the war. 

Viticulture in North Caucasus (the Don Cossack, Kuban and Te¬ 
rek districts and the Province of Stavropol) has suffered during these 
last years more tlian that of the other districts. In the Province 
of Stavropol in 1920 only 1,000 ha. were harvested... and about 
5,000 ha. of vineyards there were not earthed over for the winter and 
have been frozen '' [Ibidem), 

In 1922 viticulture completely perished in the Pro\dnce of Kuban. 
There remain only small areas under the grape, utilised for domestic 
purposes. Vineyards are also diminishing in the Black Sea Coast 
Province. Soviet statistics furnish the following figures ('* Econo¬ 
mic Life^\ 15-III-23): 

19x2 1933 

:lia. 'ha., 

Kuban. 7>^94 — 

Shore of the Black Sea . . . 2,158 981-566 
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Of the 981 ha. still remainmg in the latter province, only 566 ha. 
are cultivated and productive. 

The total area of Soviet vineyards, according to my calculations, 
in 1924 is; 



Before 
the war 

in XQ24 


ha. 

ha. 

Transcaucasia. 

84.175 

80,000 

Turkestan. 

27.391 

10,000 

Crimea and Ukraine. 

32,440 

20,000 

The South-East (North Cauca¬ 
sus, Don, Astrakhan and 
Stavropol). 

40,102 

13,000 

Total . . . 

184,108 

123,000 


That is to day, the general area of Russian vineyards has dimin¬ 
ished 33 % on pre-war figures. 

The Soviet data w'hich on the whole correspond with my esti¬ 
mate and only vary in details, show a still higher percentage of loss. 

At the Exhibition of the Federation of Soviet Republics held at 
Moscow in 1923, official figures were published showing the vineyard 
area per province in thousands of ha.; 


Provinces 

Before 

the war 

in 

X922 

Ukraine. 

34-8 

4-3 

Crimea. 

9.2 

2.6 

Don. 

13.0 

4-3 

Turkestan. 

24.0 

21.4 

Astrakhan. 

i.o 

0.3 

North Caucasus and Daguestan. . 

28.7 

17.0 

Transcaucasia. 

1057 

85.0 

Total . . 

216.4 

1349 
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About 1922 81,500 hectares perished, being 37.5 % of the to¬ 
tal vineyard area. 

There is no doubt that this loss is rather under than over-esti¬ 
mated and by 1924 has undoubtedly increased owing to the ravages 
of phylloxera and to the state of the agricultural economy of the 
country. 

The present vineyards as shown by these figures are not in a 
normal state. Vineyard area and cultivation have much diminished 
in recent times. A low estimate would give 50 % only as being in a 
normal state, the others having lost most of their quality and especi¬ 
ally their fruit-bearing capacity. 

We see, then, basing on the Soviet figures, that the remaining 
vineyards in Soviet Russia should be divided into two classes ; 

fruit-bearing.67,800 ha. 

abandoned and new (or restored) . . 67,800 ” 

The book already quoted (.Shbfler, ibidem), gives a general idea 
of the situation of Russian viticulture about 1921: " ... The war, the 
blockade and the abolition of the wine trade have greatly harmed 
agricultural economy, and especially viticulture and wine-production. 
“ The prohibition of the sale of wine, its expropriation at a fixed price 
or even without payment, and, in some places, the absolute prohibi¬ 
tion of wine-production, have placed the growers in an inextricable 
position, for they defRinded financially solely on the sale of wine to 
the State and to private buyers. There remain neither financial 
resources nor other means to continue this industry. The bitter 
civil war in these regions still further increases the ruin of viticul- 
tural production ” [ibidem, page 96). 

This official publication of the Commissariat of Agriculture sug¬ 
gests a project for the restoration of Ru.ssian viticulture. Recalling 
and approving of “ the work done by the Dependencies and the for¬ 
mer Ministry of Agriculture, for the improvement of Russian wines ”... 
this Commissariat finds that “ with great energy and State aid, wine 
production in the Soviet Federal Uhion can yield at least 2 million 
hectolitres of table wine per annum, which will be sold on the home 
market ”... " During the capitalist period of the industry until 1918, 
the organisation of wine production took the form of ‘ a productive, 
commercial combination ’. This is quite comprehensible. Neither 
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can the State now evolve any other system for the restoration of this 
industry in view of the technical conditions of this work ” {ibidem). 
The free sale of table wine was authorised by the decree of 9 August 
1921. This helped to improve the position of viticulture. But 
private capital could not come to its assistance. 

“ With a fluctuating exchange it cannot be hoped that private 
capital can be obtained... The State itself must aid the growers by 
procuring them material and implements, and by organising the sale 
of wine ”... {ibidem, p. 99). 

The plan proposes to organise the purchase of grapes and new 
wine by State organisations and to improve the plants by more pro¬ 
ductive varieties. 

This work should be concentrated on the large estates 
expropriated by the State, with their cellars, plant and vineyards, 
which were formerly exemplary. 

For the benefit of the State, the Commissariat in 1921 propo^ 
to tax each bottle of wine 25 gold kopeks (^3 of a French franc), in 
order to raise 60 million gold roubles a year from wine excise. The 
general plan above-mentioned is being carried out as regards the 
wine-production of the Soviet Union. 

By the decree of 26 August 1920, the Conmiissariat of Agriculture 
was placed in control of all wine-production, following the initiative 
of the former Government, extending its programme,: “ Government 
operations in viticulture should take the authorised form of single 
control ”. ” The Commissariat of Agriculture should organise a single 
institution, which would, immediately and resolutely, begin the work 
of saving and restoring the financial resources, which the viticulture 
and wine production of the Union can and must assist, on the basis 
of the realisation of the wine loan by the sale of this product ” 
(Shefler, ibidem). 

It was on this basis, it appears, that a wine-production syndicate 
was organised in 1921. It unified the greater part of the former 
large viticultural estates and wine-trading firms. It plays the chief 
part in the whole of the viticulture of the Union. 

In 1923 the Wine Syndicate investigated the spread of phyllo¬ 
xera in Transcaucasia, North Caucasus and Ukraine. It found that 
the vineyards must be restored ever3rwhere by grafting American 
stocks. But the lack of this material is evident. Before the war 
American stocks were imported from abroad, for the Russian nurse- 
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lies wexe not yet sufficiently nuipetoos. At present not more than 
aboBt ten ate Idh;, having an area of only loo ha. 

The Wine Syndicate proposes to increase them to 500 ha., to 
start with, in 1924. To do this it needs million gold roubles, 
without which it finds it impossible to restore the -^eyards and ensure 
the development of wine-production (“ Economic Life ”, No. 27, 
I November 1923). 

The financial situation of the Soviets will doubtless be the 
decisive factor in this restoration. In July 1923, at a session of 
the Commissariat of Agriculture, the Wine Syndicate presented its 
report of the state of viticulture in the Country (“ Nakanunye ” 
No. 403, 7 August 1923). The vineyard area is estimated at 137,078 
ha. thou^ (this figure may be rather exaggerated). Of this the State 
owns only 64,469 ha., or 47 %. Some of the Soviet properties do not 
come under the Wine Syndicate and remain autonomous. Owing to 
the general measures adopted by the Wine Syndicate for improving 
viticulture, in 1923 a total 5deld of 31,661 hi. of wine was expected, 
i. e. twice that of 1922. 

The more favourable weather conditions cf the year no doubt 
played an important part in the basing of this estimate. 

Apart from the exploitation of its own vineyards, 4 million kg. 
of grapes and 20,295 hi. of new wine have been purchased up to the 
present from the small proprietors, mostly in the regions of Kakhety 
and Elisabetpol. The wine is sent to the large cellars (formerly 
those of the Dependencies and private estates) which have up to the 
present remained empty. 

The Wine Syndicate is especially tr3Tng to take measures 
against vine diseases and parasites by supplying the growers with the 
necessary materials and machinery for treating the vines. It finds 
that this work can only be successfully developed by the aid of a 
loan. In 1922-23 the Syndicate advanced to the local winegrowers’ 
unions a sum of 422,934 gold roubles. 

These projects of the Wine Syndicate were accepted by the Commis¬ 
sariat of Agriculture as a working scheme, and Russian viticulture and 
wine-production is at present being organised on this basis. Thus we 
see that the large Russian viticultural estates and their technical ap¬ 
paratus, are again beginning to be restored and organised on 
a l^is which serves as a model to the whole of Russian viti¬ 
culture. 


3 — Agr . ing . 
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If the finances and economic policy of the Soviets permit, 
this general plan of ■wine-production work must be considered satis¬ 
factory and shotild gradually restore in Russia, this industry so back¬ 
ward for the moment. 

It is e'vident that this plan, the only possible one tinder present 
conditions, is due to the persevering work and technical knowledge 
of the Russian specialists working in the Soviet territory. 

Leon Markoff, 

Member of the Russian Agricultural Association^ 
Kingdom of the S, C. 5 . 



VINE-GROWING IN ROUMANIA. 


Historical Review or Vine-Growino in Roumania. 

The cultivation of the vine in Roumania goes back to such a 
remote period that it is not possible to give any exact information 
as to its origin. 

The Romans who came to Dacia found the latter a flourishing 
state, and gave it the name of “ Dacia felix 

Decebal, King of the Dacians, considered wine a drink of honour 
and drank it from an aurochs’ horn covered with gold. After being 
conquered by Trajan he broke his sword and then drank a last cup 
of wine into which he had put poison, in order not to submit to the 
shame of yielding. 

Long before the Christian era the Dacian king BoerebLsta had 
ordered the vineyards to be destroyed, without however, according 
to Strabo, succeeding in getting his order obeyed. 

The Scythians, who came to these regions before the Dacians, 
possessed extensive Auneyards and were in the habit of drinking 
wine pure, unmixed with water; the observance of this custom, to 
which he was not used, cost Cleomenes, King of Sparta, his life (i). 

Our ancient forests still contain old vitis silvestris bushes, cling¬ 
ing like strong creepers to the neighbouring trees and producing tiny 
grapes with little black seeds, which the peasants call “ Laurusca 

Aurelian Felix is right in maintaining that from the earliest 
times Roumania has been considered the natural home of the grape. 

Our wines are of very old renown. As far back as 600 years 
before the Christian era, an extensive local wine trade was carried 
on by Greek sailors on thq,shores of the Black Sea (2). 

The Genoese also carried on this trade from the time of their 
activity in this region. The Romans themselves adopted as an 

(1) G. N. NicotKANO. Introduction k rAmpeloRraphie roumaine (Introduction to 
Ronmanian Anipelogiapliy). Bucarest, iqoo, p. 37 . 

(s) L. Fortes and F. Ropyssew. La vlgne en Ru.ssie (The vine in Russia), (p. 2). 



36 


ii^DOotasccr 


emblem for the dty of Totnis (now Constanzii) a grape, and this i^Srmbol 
was also struck on the coins and reproduced on terra-cotta ware (i). 

The Roman legions, on entering Dada, introduced new varieties 
of Xtalian and Greek vines, technical terms, and special cultural and 
wine-making methods, which have survived up to the present day 
with their original Latin names, which are easily distinguishatjle from 
the Slav and Dacian terms. 

In the course of centuries our viticulture has undergone very 
serious and sometimes catastrophical crises, but has always recovered 
without losing any of its fine qualities. 

Princes and dignitaries of the country, possessing rich and fine 
vineyards, have always been found at the head of those whose efforts 
have been directed towards the reconstruction of the vrticultural 
regions. 

Roumanian wines have always been highly appreciated, not 
only by travellers and visitors from abroad, but also by scientific 
specialists such as Franz Sui,zer (1871), Thomas Thornton (1826), 
Nbugbbaoer (1854), W. Hamm (1886), etc. (2). 

Ihe wine-trade was carried on in ancient times on a large scale 
with Russia, Poland, Hungary, Austria etc., which countries regularly 
imported Roumanian wines, and at one time also large quantities of 
wine for many years were sent to France (3). 

It is also to be noted that Cc^ac brandy made in Roumania, 
at Hmeni and Berhed by the firm of Naville and Co., was sent to 
France, hence it afterwards became known all over the world (4). 

The Roumanian wines were comparable to the similar French 
growths (Chablis, Bordeaux or Oiampagne) (5). M. Muhjlbfbrt 
compares them to the Hungarian or Rhine wines, and others to the 
Roussillon (6). 

In 1711, Peter the Great, Rmperor of Rnssia, much appre¬ 
ciated the Cotnari wines, and recognised their quality (7). l^ore 

(1) Collection in the museum at Constanza and coUectiou of Pxof. W. KiinBCBXEt 

(2) Quoted by Dr Ch. D. Dkutzo . Etude sur la Viticulture et Ush vins de Roumank 
(account of Roumanian Viticulture and Wines). Bucharest, 

( 3 ) V. C MoNTEAmr and C Roman. I^es vins de Rouinanit (Routnaajan wines). 
Bucharest, 1900, pp 2 96>5oi 

{4) Pester Lloyd, Budapest, No 356, of 24 December xajjo. Quoted by V. C. 

TEANU and C. Roman. 

(5) Ewknne Pould, consul at Paris. Report du 15 ffov^mbre 18B9, <|ttoted ibidem. 

(6) P HTTiLLEFisax Le$ vignoHes de Prance et de VMranger^ Paris (p. 408). 

(7) Le chrontqueur Neculcea, CJironiques //, quoted by H. CQGAimcBSNO. 
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tsflways wexe yet heard of, Roumania exported lai^e qaafitities of 
grapes, fresh, or dried by a primitive local method (z). 

The bouquet of the Cotnari,^ Ms^ura {Dragashani), Piatra and 
Nebuna wines, which W. HAimt considers similar to that of the Sah- 
toni wine, but stronger, was known in the l^e cities of Western 
Europe, and was as much appreciated as that of the Tokay, Mal£^ 
and Rhine wines, etc. (2). 

Our viticulture has suffered great disasters : 

а) The Barbaric invasions, which lasted more than zoo years. 

б) The attacks of fhyUoxera (Z884-86) which almost completely 
destroyed the old vines. 

c) The world war, which caused enormous loss and injury, 
both from the occupation by the enemy and the destruction caused 
by the Russian Bolshevik troops, and from the economic crisis which 
resulted therefrom. 

The losses caused through occupation and destruction are al¬ 
ready a thing of the past, and it is believed that the end of the pre¬ 
sent viticultural crisis has now been reached ; it is hoped that the 
restoration of the vineyards, which has been delayed for years, will 
now begin, tf>gether with the economic recovery of all the branches 
of agriculture and industry in our country. 

The Wine-growzng wbaz,th op Roumania. 

The enquiry midertaken by us personally, during which for 
three consecutive years every wine-growing region of the cotmtry 
has been visited, has led to the following conclusions (3) 

Roumama at present possesses about 250,000 hectares of vines. 
Bearing in mind, however, that many vineyards are wholly or in 
part Tincultivated and that these gaps have not been made good 
owing to the war (they form about zo % of the total area); takiz^ 
into consideration also that others are formed of still young vines, 
giving no yield, it is. estimated that there is a total producing area 
of about 200,000 hectares. 

(1) ICartum Annales Stalvtitques pour la antt^es 1861-1868 Quoted by V C Mcw- 
xaAiro and C Kokan 

(2) W. Hamm Oas Weinbuch. I,eipzig, 1883, (p 478) 

(3) I. C Tbodokbbcc OtganisAtion de la production et dc la vente dans I’iudustrle 
yitioole Cotamtuucation faite au congrte ugticole general de Bucatest le 5 ffev, 1924 (Orga- 
ntsatioti pioduction and ssde In the Wticaltural industry Report to the General Agncul- 
tuial Congress at Bucharest, 3 February Z924). 
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The foUo'wiiig statement shows the position of these vineyards i 
a) Qttality of wine produced. 

10,000 ha. ( 5'%) of vineyards produce very superior table 
wine 

110,000 » (55 %) of vineyards produce good table wine. 
8o,ooo » (40 %) of vineyards produce ordinary table wine. 

h) Annual production. 

10,000 ha. of vineyards produce an average of 18 hi. per ha. 

per year, total 180,000 hi. 

110,000 » of vineyards produce an average of 35 hi. per ha. 

per year, total 3,850,000 hi. 

80,000 » of vineyards produce an average of 42 hi. per ha. 

per year, total 3,360,000 hi. 

Annual average ; 200,000 ha. of vineyards jnoduce an average 
of 31.66 hi. i. e., a total of 7,390,000 hi. of wine. 

c) Value of annual yield (based on average prices in 1923). 

a) 180,000 hi. superior wine at 1400 lei per hi. 252,000,000 lei 

&) 3,850,000 » table » » 900 » » » 3,465,000,000 » 

c) 31.360,000 » ordinaiy » » 600 » » » 2,016,000,000 » 

Total . . 7,390,000 hi. wine at 966 lei per hi. 5,733,000,000 lei 

(1 lei ^ 1 franc at par) 

d) Average cost of production of crop throughout the country, 
a) Labour : 200,000 ha. at 235. 3 days work per ha. ^ 


47,060,000 days at 45 lei.2,117,700,000 

b) Material etc. at 3500 lei per ha. 700,000,000 

c) Rent at 800 lei pet ha. 160,000,000 

d) Plantations and Buildings *at 3500 lei per ha. . . 160,000,000 

e) Direct Excise on wine at 75 lei per hi. 554,250,000 

f) Expenses of Management at 2000 lei per ha. . . 400,000,000 

g) Annual Interest on Working Capital at 2000 lei 

per ha. 400,000,000 


Total annual expenditure . . . I^ei 4,491,950,000 
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tf) Annml Net Profit on the Working : 


Average value of crop. 5,733.ooo,ooo 

deduct atmual cost of production.' . 4,491,950,000 


Net Profit . . . I<ei 1,241,050,000 
or 6,205.25 lei per ha. per year. 

Note : The above figures are deduced from the totals of all the 
calculations. There is a curious phenomenon in Roumania, however: 
the better class vineyards, producing the finer wines, scarcely yield 
any profit; they are not a financial success because the cost of pro¬ 
duction is higher than the value of the crops. This is due to there 
being no exportation ; there are few buyers of choice wines, and so 
the vines giving large yields are much more remunerative and more 
sought after, whereas those of superior quality only continue to exist 
owing to the connoisseurs. 


The Vine-growing Areas in Roumania 

IN RELATION TO GROWTH AND QUALITY OF WiNES. 

Roumania, within its ethnological and natural boimdaries, oc¬ 
cupies an area of 298,000 sq. kilometres and is situated on the great 
mass of the Carpathians, which divides the country into two nearly 
equal parts. On either side of this chain of mountains all the rivers 
of the country' flow down and afterwards unite again and discharge 
their waters into the Danube and the sea. 

All the Mils lying below the CarpatMans and the Mgher banks 
of these water-courses are partly laid out in with vineyards, generally 
up to a height of 300 metres until they attain their extreme northern 
limit at 47.6“ N. latitude. The Magura SMmlaului vineyards only, 
situated at 47® N. latitude, are at a height of 550 m. and form a 
very interesting exception. 

The wine-growing character of these regions depends on the climate, 
the nature of the soil and the varieties cultivated. However, as there 
is a great variety of soils, the effect of wMch is only shown in certain 
special localities, the most important factor wMch determines the 
quality of wine, the system of cultivation, the method of prtming 
and even the number of varieties, is in all cases the climate. 
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The Romnauian vineyards generally bdcmg to two zones having 
quite difieient climates: 

1) The vineyards of the temperate climate are characteiised by 
Idle feet that the vines situated on the hill-slopes survive the winter 
without being earthed over; the varieties of the third period 
of ripening (Pulliat classification) may also succeed; red wines 
may- acquire a rather good colour; in exceptional years sweet 
wines may even be obtained; finally, the form of pruning may be 
maintained and carried on regularly. In general this climate 
necessitates a mixed pruning, known under different names, 
which consists in leaving one or several productive shoots and one 
or two stocks. 

The majority of the Roumanian vineyards belong to this cli¬ 
mate ; the most numerous varieties are met with in this zone, among 
which table grapes succeed best. The period of growth lasts from 
200 to 210 days. 

The rainfall is more or less regular (500-550 mm. per ann.) ; 
but the autumn is nearly always calm, dry and rather long, and the 
white frosts come rather late. The ravages of phylloxera and crypto- 
gamic diseases, especially mildew and oidium, are more .severe here 
than in the following region. 

2) The vineyards of the cold climate, situated almost on the 
extreme verge of the zone of cidtivation, have the distinctive char¬ 
acter that the plants can survive the keen frost during the winter 
without being earthed over ; there are however exceptional years 
(1924) in which many shoots perish even when earthed over, espe¬ 
cially the yearlings, the stock growing up again from below. This 
is why the vines in this zone are generally earthed over, and the 
form of pruning is that of the so-called “ Moldavian ”, with old 
shoots, long and trained very high, in ” umbrella ” form. 

In this climate the varieties of the III period of ripening do not 
succeed or only in exceptional cases and in quite favourable exposed 
positions. The number of varieties is limited, this being especially 
due to the cold, rainy autumns and to the early white frosts. The 
period of growth lasts on an average 180-190 days. 

In this northern region scarcely any but white wines are made, 
light, agreeable, but often very sour. Sometimes the vines are pro¬ 
tected against the spring frosts by smoke clouds. The varieties 
of the I and II period, with a thicker skin, are recommended; the 
muscatels have a very pleasant aroma. 
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llaay native vines are still found here, phylloxera beitjg ^ow 
to attack this r^on, contrary in this respect to the others. 

Scarcely any disease other than mildew is met with here: oi- 
dium is very rare and its attacks are slight in intensity. 

Natur® of Winb-growing S0113. 

The nature of the most renowed wine-growing soils is very 
varied. 

1) The celebrated Cotnari vineyards (Dept, of lassy) are situated 
in Upper Sarmatia (Miocene) in Moldavia, on a clay-sandy soil, rich in 
fine gravel with lime concretions in the proportion of 20- 30 %. 

2) The vineyards on the Dniester terraces (Bessarabia) grow 
on an ancient (Tertiary) cretaceous soil rich in shells, covered with 
light layers of clay mixed with sand. 

3) The Codru district (Bessarabia) which contains the best 
vines under the northern climate, has a forest soil with a thick layer 
of chernozem, very rich in humus. 

4) The famous Cetatea Alba vineyards (Bessarabia), like 
those of the Mihai Valley in the Theiss plain (Transylvania) grow 
in hot sands, ancient dimes, producing fine and delicate wines which 
recall certain years of the Sauteme wines. 

5) The well-known Dragashani vineyards (Oltenia) where the 
best wines, almost sparkling, are obtained, grow on slightly ferru¬ 
ginous yellow sand, containing a large proportion of small gravel 
and some lime nodules. 

6) At Minish (Dept, of Arad) in Transylvania, the famous 
liqueur wine known as “ Minis ” (i) is obtained with the local variety 
" Cadarca neagra ”, in vineyards planted on the diorite rock terraces 
on the spurs of the western Carpathians. 

7) The Alba Julia and neighbouring wines which have the 
most marked bouquet, are produced from the " Feteasca ” variety, 
planted in a soil formed of marly schists (bed rock exposed). 

Some weia-known Roumanian vineyards. 

It is very difficult to classify the Roumanian vineyards according 
to the wine types produced in the different districts. 

(i) wine prei>ai«d Mite Madeto, Sietry, etc. (Aasbrut*). 
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The most important localities, per province, are therefore given: 

1) Bessarabia 

The best vineyards extend along the Dniester terraces, their 
only speciality is red table wines, among which the Shaba, Cetatea 
Alba, Purcari, Tighim, Speia and Saharna hold the first place. 

, Towards the North-West, in the interior of the province, are 
the “ Codru ” vineyards, which produce choice wines at Taleshovo, 
Romaneshto, Cazaneskti and Vascautzi ; the vineyards at Calarashi, 
Strasheni, Tzeleneshti and Bucovitz are cited as vineyards of exten¬ 
sive production. 

In the centre of Bessarabia the best wines are produced at Kishi- 
nau, Leontieva, Vadullui Voda, Miciuca, Bolboca, Pojireni, Tighina, 
Caushani, Comrat, Costeshti, Cojushna, Nisporeni, etc. 

South Bessarabia produces some very fine wines ; besides the 
vineyards already mentioned at Shaba and Cetatea Alba on the banks 
of the Dniester, the centres of production in this region are Tzi- 
ganca, Bolgrad, Borceag, Baimaclia, Tatareshti and Noul Caragaci. 

2) Moldavia 

The most noted vineyards in the North of this province are those 
at Cotnari, near Harlau, and those in the neighbourhood of lassy 
{Copoul, Vishanul, Dot Peri, Bucium, Uricani, etc.). 

In Central Moldavia are the fine “ Codru Tigheciu ” vineyards, 
at Hushi, together with the Vutcani, Cotzoiu, Pleshu, Turbatu,etc. 
regions. 

But the most celebrated vineyards in the country', renowned for 
their extensive production, good quality and the important trade 
carried on in the district, are in South Moldavia. 

The great vineyard centre of Odobeshti, with branches at 
Patzeshti, Zarishtea and Varsatura, is placed in the first rank; 
then comes Panciu and its neighbourhood; Tzifeshti, CUpiceshti, 
Stracane and Pauneshti, and finally Marasheshti with Padureni, 
Pufeshti, etc. 

The second place is held by the Nicoreshti vineyards near Te^ 
cud, with the Piscul Corbului, Coasta Lupei and Sarbii regions, 
which are noted for the wines formerly produced there, and 
have ramifications extending along the Sireth valleys as far as 
Galatzi, near which are certain of the most highly prized 
vineyards. 
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3) Munienia 


The vineyards extend along the hills below the Carpathians, 
commencing with Odobeshti and continuing as far as the River 
Olt, which separates this province from Oltenia. 

The most renowned centres in this long strip of vineyards are 

Dealul Mare, with the Bucov, Scaeni 
and Tzintea districts on one side and 
the Valea Calugareasca, Urlatzi and 
Ceptura on the other ; these are the 
best known vineyards in Muij^nia. 

Next come the Busau vineyards 
with the Sadul Sapat, Pietroasele, 
Guia Saratzii and Valea Teancului 
districts; continuing in this direction 
Ramnic-Sarat, Urecheshti, Coteshti, Fa- 



FiO. 30. — Short pruning adopted 
in the sandy regions of Cetatea Alha 
(Bessarabia) and Valealui Michai (Tran¬ 
sylvania). 


tlie very fine vines of 
raoane and Varteshcoiu are readied, 


In the second rank come the vineyard district of Targovishte 


with the Razvadul and Gura Ocnitzei 
with the Piteshti hills, in which 
the most important places are: 
Goleshtii, lyoerdinii, Florida and 
Titeshti. 

4) Oltenia 

The vineyards of this little 
province are no longer so numerous 
as formerly, but they have a very 
special reputation. 

The celebrated Dragashani vi¬ 
nes are found here, as also those 
of the Maciuca, Calnia, Cretzeni, 
Orbeshti, etc., districts. There are 
also the Golul Drtncei and Orevitza 
vines. 


districts and the Muscel district 



Fio. 31. — Pruning adopted 
at Saiica (Bobruja) 


Next comes the area in the neighbourhood of Craiova, with 
what are known as the Vulcaneshti vineyards, which extend towards 
Celrcea and Gher<»shti. The vines of the Segarcea Crown lands in the 
Dealul district, Bohului and Sadova, Plenitza etc. are also well known. 
In the neighbourhood of Turnu Severin other fair quality vine- 


m mauAJOA 


45 


yards are to be seen, at Biesnitaia, Simian, Glogova, Hanova.’^Stre- 
beia, etc. 

5) Dobruja 

The vineyards are grouped according to centres, of which the 
best known is that of Sarica, Dept, of Toulcea, with branches at 
Baiila, NicuUtzel, Isaccea, Co- 
0osh, Mdcin etc. 

The vineyards in the 
neighbourhood of Consianza, 

Silistria, Tttrtucaia, Caliacra 
and Balac are also impor¬ 
tant. 

6) Transylvama 

The reputation of the 
vineyards of Transylvania is 
high outside Roumania. 

The most important cen¬ 
tres in this province are. 

fl) The Alba Julia vine¬ 
yards, noted for the bouquet 
of their wines, the following 
being the most important di¬ 
stricts • Ightu, Tzelna, Ighiel, 

Bucerdea, Shard, Cncau, Ctm- 
bruf and Aiud. 

b) The Tamavele vine¬ 
yards, with an equal reputa. 
tion for the fineness of their 

vines, are principally in the following localities. Mediash, Prostea, 
Mare, Bogaci, Basna, Bichisdorf, Sheica, Mica, Biertan, etc. 

c) The Arad vineyards. These vineyards are of enchanting 
beauty. They estend for a distance of more than 40 km. 
and the most esteemed wines are produced at Minis, Paulis, 
Mocrea, Magherai, Pancota, and then at Shiria, Baratzea, Cuvin, 
Ghioroc, etc. • 

i) The Bihor vineyards (Eriul district) include the Oradea 
Mare vines, with ramifications towards Episcofia Bihorului at Alejd; 
from Teleaga towards the heights of Bezul ; from Voideni to lanca. 



Fig, 32 — Pruning adopted at Pietroasa 
(Buzan, Muntenia) 
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Diosig, Secueni, towards the Mihai Valley and Shimian, whence they 
take the direction of Careii Mari. 

The best wines of the district are obtained at Marghita, Abramute 
and Lecimer, and also at Magura Salagiului Tashuad. 

e) The Satvl Mare and 
Halmei vineyards. The last 
region of North Transylvania 
possesses fine vineyards at 
Careii Mari, Satul Mare. 
Tashnad, SanislSu and at 
Seini, Teutzi and Baia Mare 
the wines appear to be the 
best of the district. 

/) The Banat vineyards. 
Though almost in open 
country, the Banat, thanks to good methods of ciiltivation pro¬ 
duces fair quality wines, especially at Aradul Nou, San Nicolaul 
Mare, Teremia Mare and San Petru Mare. 

Methods of Cultivation, \ 

In general, three kinds of pruning and cultivation are adopted in 
Roumania: 

a) Pruning close to the 
stocks is adopted in the vine¬ 
yards at Erful, Bihor, Satul 
Mare and Valea lui Mihai in 
Transylvania, at Cetatea Alba 
in Bessarabia and as yet only 
to a small extent in the Dept, 
of Constanza (Dobruja) and 
theDepts. of Dolj and Ma- 
hedintz in Oltenia (Fig. 30). 

Generally from 6000 to 
8000 plants are set per hec¬ 
tare and the young shoots 
are tied to a single pole. 

b) Mixed pruning, si¬ 
milar to Dr. Guyot’s, but 
modified by leaving from 2 



Fio. 34. — Pruning applied to the direct 
producer hybrids in Bessarabia. 



Fig. 33. — Pruning adopted at Diagashani 
(Oltenia). 
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to 4 and even 12 shoots on each plant. The priming and tying-up 
methods are different, but in all of them the vine is trained on 



Pig. 36. — King pruning in TransylTaoia. 


espaliers or props. Generally 
from 3,500 to 6,000 plants 
are set per hectare (Figs. 31-40). 

c) Umbrella or Mol¬ 
davian '' pruning is a quite 
si>ecial local method employed 
in Moldavia and Bessarabia on 
rich soil exposed to late cold and 
wlhte frosts. It consists in leav¬ 
ing 4 or 5 of the larger and 
older canes on wliich 8 to 12 
or as many as 14 long fruit 
bearing spurs are also left, 
with from 8 to 12 shoots. 
Only the stronger varieties can 
endure this form of pruning. 
From 8 to 16 hmidred vines 
are planted i>er hectare, each 
supported by 10-20 light poles 
(Figs. 41 - 45 )- 




tMOiKuasscn 




SotHe typical varieties of Roumanian vines. 

1) The renowned red wines of Orevitra and GoM Drincei (Dept, 
of Mdiidintz) which were formerly much sought after abroad, were 
prepared,from the following varieties ; 

% Negru Vertos 
% Negru moale 
% Berbecel 

2 ) The fine Dragashani wines are made from ; 

^ Cramposia 

% Braghini 

^ Gordan Tamafoasa Alba (muscat). 

3 ) The Odobeshti wines : 

*/8 Galbena 

% Plavae. 

4) The Cotnari wines : 

Grasa 

34 Feteasca 

34 Francusa Busuicaca (muscat). 

5 ) The Alba Julia wines : 

34 Feteasca 

34 Grasa 
34 Furmint 

6 ) The Minish wines : 
red : */ s Cadarca ngagra 

34 Pinot Cabamet; 
white: Eustoasa 

Alb marunt 
Bakator. 

7 ) The Eriul (Bihor) wines : 

Arddeanca 

Coada Oii 
Bakator. • 

8 ) The Bessarabian wines ; 
white: Plaavaia 

Galbena 

red; Bara ne£^ra 

Negru de Causani 
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Table showing the most important Roumanian varieties, their 
ripening period and the province in which they are most cultivated (i). 


A) Varieties of Table Grapes. 


I) Alb marc .... 

II (Moldavia) 

8) Poama Mare . . 

II (Moldavia) 

2 ) Basicata. 

II (Muntenia) 

9) Bazachia rosie. 

II (Muntenia) 

3) Ciaius . 

III (Dobruja) 

10) Slavitza. 

I (Oltenia) 

4) Coama AlbA . . 

n (Oltenia and 
Muntetiia) 

ii) Tamoicasa alba . 

II (throughout 
the countiy) 

5) Coama Neagra . 

III (Muntenia) 

12) Tamaicasa rosie. 

II (Muntenia) 

6) Ochii boului. . . 

11 (Bessarabia) 

13) TAta caprii . . . 

n-III (Mimtenia & 
Dobruja) 

7) Coama boereasca. 

II (Moldavia) 14) T&ta vacii . . . 

B) Varieties of White Wine Grapes, 

HI (Oltenia) 

1) Albissori. 

11 (Transylvania) 

17) Gordanul . 

H (Oltenia) 

2) Armas ...... 

I ‘11 (Moldavia) 

18) tk>rdinul..... 

11 (Muntenia) 

3) Ardeleana . . . . 

11 (Transylvania) 

10) Iordan. 

II-III (Moldavia) 

4) Bututd albh . . . 

11 (Bessarabia) 


Transylv.) 

5) Bcrbecelul . • . 

l-ll (Oltenia) 

20) Mi.schet .... 

11 (Dobmja) 

6) Bmmaria. . . . 

11 (Bessarabia) 

21) Mustoasa .... 

IMII (Moldavia 8 c 

7) Oibasma. 

11 (Bessarabia) 


Transylv) 

8 ) Cioinica. . 

II (Moldavia & 

22) Ouiorhu . . . . . 

II (Moldavia) 

Bessarabia) 

23) Ovis. 

11 (Muntenia) 

9) Coadu-oii. 

. II (Transylvania) 

24) Pldvaia . 

II-Ill (Moldavia & 

xo) CrdmpQsia . • 

. II-IIl (Oltenia) 


Bessarabia) 

ii) Creata. 

II (Tr.msyivama) 

25) Samovcanca . . . 

II (Dobruja) 

12) Crucoilita 

II (Moldivia) 

26) Seina Albh.... 

11 (Muntenia) 

13) Feteasca . . 

II (Moldavia & 

27) Silvan verdc . . 

II-III (Transylvania) 

Transylv.) 

28) Struguri Craesti 

II (Transylvania) 

14) Fr^cusa ... 

II-llI (Moldavia & 

29) Tdmdtoasa . . . 

II (everywhere) 

Trans vlv.) 

30) Verdea ... 

IT (Moldavia) 

15) Oalbena ... 

x6) Grasa. 

11 ^M!oldavia & 
Transylv ) 

I-Il (Moldavia & 
Transylv.) 

31) Zghihara. 

II-lll (Besstirabia) 


C) Varieties of Red Wine Grapes. 

1) Jiraghina. ... II (Oltenia) 

2) Romania..... 11 (Oltenia) 

3) Bobioara. II (Oltenia) 

4) Vnlpca . . II-llI (everywhere) 


D) Varieties of Black Wine Grapes 


1) Ba^easca neagra . 

2) Cadarca . 

3 ) Negni bulgar. . . 

4) Negru de Cdmani. 


II -111 (Transylvania) 
IMir (Molchiviu) 

II (Bessarabia) 

II .(MoMavia & 
Bessarabia) 


5) Negru Vertos . . 

6) rasareasca . . . 

7) Poama Calului. 

8) Negru moah . . 


. IMII (Oltenia) 

II (Moldavia) 

II (Oltenia) 

. I-II (Oltenia & 
Moldavia) 


(i) The most important varieties are printed in italics, 
4 — Agr, ing. 
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vni. — PEiNCCPAt Foreign Vaiueties cuetivaied in Rouicania. 


1) Alicante Bouchet 

2) Aligote 

3) Ammon 

4) Cabernet Sauvignon 

5) Chardcmnay 

6) Cbasselas 

7) Qairette 

8) Consaut 

9) Colombard 

10) Durif ( 

11) Furmint 

12) Camay 

13) Grand Noir de la Calmette 

14) Honigler 

15) Malbec 

16) Merlot 

17) Meslier 

18) Mondeuse 

19) Muscadelle 

20) Muscat Frontignan 

21) Muscat Ottonel 

22) Petit Bucbet 

23) Pinot 

24) Portugais bleu 

25) Rhein Riesling 

26) Sauvignon 

27) Selection Carri^re 

28) Semilion 

29) Traminex 

30) Welch Riesling 


(Muntenia and Oltenia) 
(Bessarabia) 

(Oltenia) 

(all over the country) 
(Bessarabia) 

(all over the cotmtry) 

(Oltenia and Muntenia) 
(Muntenia and Bessarabia) 
(Mmitenia) 

(Bessarabia) 

(Transylvania) 

(Bessarabia) 

(Muntenia) 

(Transylvania and Moldavia) 
(Bessarabia) 

(Bessarabia) 

(Bessarabia) 

(Bessarabia) 

(Bessarabia and Muntenia) 
(Oltenia and Moldavia) 
(Moldavia and Transylvania) 
(Oltenia and Muntenia) 

(all over the country) 
(Transylvania and Bessarabia) 
(all over the coimtry) 
(Muntenia and Bessarabia) 
(Moldavia) 

(Moldavia and Be'ssarabia) 
(Transylvania and Bessarabia) 
(Transylvania) 


Direct Producer Hybrids introduced into Roumania. 

1) Alicante x Rupestris Terras No. 20 (Mtmtenia, Oltenia and Mol¬ 

davia) 

2) Delaware red (Transylvania) 

3) Chasselas pink x Rujjestris 4401 Couderc (Bessarabia) 
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4) Seibel Nos. i, 14, 156, 848, etc. {Bessarabia, Moldavia) 

5) Noah (Transylvania) 

6) Gaillars Girars No. 157 (Moldavia) 

Grafting Stock used in Roumanian Vine-growing. 

65 % Riparia gloire de Montpellier (Portalis) 

20 % Riparia X Rupesltis 3306, 3309 and 101-14 
10 % Berlandieri x Riparia 420-A and Teleky 
5 % Aramon x Rup Ganz No. i, MourvMre x Rup 1202, 
Rnpestris du Lot, etc.... 

Instruction in ViNE-OROwiNa. 

1. The National School of Vine-growing at Kishinau, organised 
after the model of the middle .schools at Montpellier, Geisenheim, 
Conegliano and Ko.stemeuberg, 
is provided with every modem 
appliance, such as laboratories, 
a mu.scum, fields for collections 
of specimen vines as w'ell as an 
experimental station of \me- 
growing and wine-making, with 
sections for vine-growing, che¬ 
mistry of wine-making, micro¬ 
biology, agreogeology and a .sub¬ 
section for meteorology. The 
courses last four years ; pupils 
holding the diploma for the four 
secondary classes of a lycee are 
admitted. 

Connected with this School 
there is also a well-equipped 
bio-entomological station. 

2. There are Practical Schools of Vine-growing at: Scharna 
(Bessarabia), Hushi and Odobeshti (Moldavia). Valea Calugareasca 
(Muntenia), Minish and^Diosig (Transylvania) Their object is the 
training of good practical workers capable of managing vineyards, 
ceUarp, or vine nurseries, etc. 
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The practical school courses last 4 years and pupils holdii^ 
the elementary school certificate are admitted. All the vine-growing 
schools have accomodation for boarders ; 75 % of the boarders hold 
Government scholarships and 25 % are paying scholars 

3, In addition to these special schools, all the higher schools 
of agriculture have a lectureship in vine-growing and oenology and 



Fig. 38. — Special fonn of pnm- Fig. 39. — Pruning 

Ing adopted for the Cadarca va- in Transylvania, 

ilety at Minish (Transylvania). 


Fig. 40. — Pruning 
in Transylvania. 


instruction in vinegrowing and wine-making is given in all the in¬ 
termediate schools of agriculture 


State Vine-growing Institutions- 

A) Vine nurseries: 
a) Bessarabia 

1) Bucovdiz 

2) Ismail 

3) Botnareshti 

4) Noul Caragad 

5) Comrat 

6) Dealul Codrului. 

V) Moldavia ; 

* i) Cotnari 
2) Vishan 



VINB-GSOWING IK ROOUANIA. 


53 


3) Nicoreshti 

4) Petreshti 

5) B^lad. 

c) Muntenia : 

1) Istritza 

2) Goleshtii Baiii 

3) Draganeshti 

d) OUenia : 

1) Strehaia 

2) Dragashani 

3) Magheresti. 

e) Dobruja 

i) Murl'atlar. 

/) Transylvania; 

1) Ceala 

2) Baratzca 

3) Rccash 

4) Tashnad 

5 ) 

B) Vine-growing Stations : 

1) Kisluuau (experimental station) 

2) Ballzi 

3) Cetalca Alba. 

C) Experimental ad Demonstration Vineyards : 

1) Kishinau 

2) Costiugeni 

3) Pietroasa. 

D) Large Government Cellars : 

1) Minish (20,000 hi.) 

2) Diosig (15,000 hi.) 

3 ) Cluj 

4) Dido San Martin. 

E) Laboratories for Wine Analysis (i) : 

4 at Bucharest 

2 » lassi 

I )) Cluj 
I » Ki.shinau 

(i) In connection with the appUcation of the law against fraud in vine-growing'and the 
wine trade. 
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z at Arad 
I » Craiova 
I » Statul Mare 
I » Constantza 
I » Galatz 

This list of laboratories does not include the Agronomical Station 
at Bucharest, which possesses a special section for wine chemistry. 

Private Organisations. 

a) There are more than 40 vine-growing nurseries in the country, 
the most important being : 

1) Ambrosi's nur¬ 
series at Aiud and Me- 
diash (Transyl.); 

2) Gaspari’s nur¬ 
series at Mediash (Tran¬ 
syl.) ; 

3) Prince Stirbey's 
nurseries at Buftea (Mun- 
tenia); 

4) Prince Branco- 
Venn’s nur«^eries at Bran- 

Fxg. 4i.(—lyOiig pruning adopted at Cotnaii (Moldavia). , 

covetu (Oltenia) ; 

5) ^.Meyer’s‘^nurseries at Florica (Muntenia) : 

6) Bernard and Co’s nurseries at Tecuci (Moldavia) ; 

7) Czell Bros.’ nurseries at CoUentina (Mun.) ; 

8) I. Pascu- 
lescu-Buftea’s nur¬ 
series at Cravedia 
(Mintenia) ; 

9) CM. Sola- 
colu’s nurseries at 
Bucarest (Monte¬ 
nia) ; 

10) Scgrager 

Bros, nurseries at fio. 4a. — “ Moldavia ” pruning at OdobesU (Moldavia). 
Kitila (Mimtenia) ; 

11) Marcoci’s nurseries at Tassy (Moldavia); 

12) Silberman’s nurseries at Kishindu (Bess.). 
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6) Vine-growing Societies. 

There are in all 31 Departmental vine-growing Societies (i), 
with 27 000 grower members, representing 72 428 hectares of vines. 
All these syndicates are united in a “ Vine-growing Societies Union " 



Fig. 43. —Special system adopted by the vine growers at Husi (Moldavia) 



with its headquarters at Bucarest. Unfortunately the Vine-growers' 
Union is only concerned with the joint purchase of materials and 

(i) In Muntenia there are 12 vine-growing Societies, in Moldavia 7 > Oltenia 4, in Bes¬ 
sarabia 3, in Transylvania 2 and in Oobruja 3. 
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the protection of general interests, and not with the realisation of 
production. A lai^e vine-growers' bank and numerous other smaller 
banks provide the necessary capital for vine-growing. 

There are numerous wine dep6ts in the country. The trade is 
carried on by foreign merchants, who assist materially in placing 
the wines on the home market, and are m a iwsrtion to take up ex¬ 
portation. 



Fig 45. — Very long pruning adopted in the most productive vineyards 
of Moldavia. 

Vines trained on wires 


There are numerous wine-producing firms in the country which 
sell their wines direct, as well as firms which produce sparkling wines 
of the Champagne tyi>e. 

In Rumania as a rule new wine, that is wine in the first, year of 
production, is used. Only certain large proprietors and connoisseurs 
allow their wines to mature. 

The collection of wines at the National vSchool of Viticulture at 
Kishinau is celebrated ; it includes over 20 000 bottles, classed in 
series and varieties, from 1894 up to the present time. 


I. C. Teodorescu, 

Inspector of Viticultural Instruction and Lecturer on Viticulture^ 
at the Htgher^chool of Agriculture, Herdstrau (Bucharest). 







i'l*' \7 -- blam " lidiia'l iii ilit *'MMlrlavia *’ 

ortii 11’hf'ttiLii.tt'ih fr'jiu tli<. 1 .xi'trinn.iital \ iik at Chisinau; 




Mcihod (»f trirtliiiit; 



Platk XIX. 



\ iiK--i«>v iii:^ Sth-x.i at Hti-'i I’MoMaMai 
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NUTRITIVE VALUE OF PHOSPHORUS IN CATTLE FEEDS. 


The mineral elements most necessary to the animal organism 
are phosphoric acid, lime, chlorine, potassium, soda, magnesia and 
iron. The proportion of these elements varies according to the 
nature of foods, and in the case of plants, according to the state of 
the soil, its composition, the nature of the fertilisers used and the 
quantity of water it contains. 

Recent works have drawn attention especially to the importance 
of lime ill the functioning of the different elements in the animal 
organism. The important part it plays in the origin of certain 
processes of rachitis, apart from poorness in vitamines, is well 
known. Further, recourse to carbonate of lime is advised when 
the quantity of phosphorus is sufficient. The carbonate of lime is 
partially dissolved through the aleatory carbonates of the intestinal 
fluids wliich transform it into bicarbonate. In tins form it enters 
the blood and the bone cells transform it into bone phosphate of 
lime through the aid of alkaline phosphates. 

If there is also a deficiency in phosphorus, phosphate of lime 
must be used ; but it is generally admitted, at least in Europe, that 
this is rather exceptional. 

During our stay at the veterinary laboratoiy at Pretoria in 
May, 1923, we became fully acquainted with its research work 
tending to prove that deficiency in phosphorus is an important 
factor in the etiology of a disease known in South Africa under 
the name of lamziekte. 

The discoveries in this connection made by Doctor Thbiler, Di¬ 
rector of the Research Laboratory, and his collaborators, Dr. Green 
and Dr. Du Toit, led these scientists to extend the field of their 
researches to the part played by phosphorus in food, thus envisaging 
more closely the economic point of view. This side of the question is 
not without interest for Belgium, and similarly we should likewise 
realise the possibility of the existence of lamziekte in our own colony. 
This has induced us to publish the notes taken on the spot, which can 
be completed by a report from the authors quoted. We s hall not 
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however deviate from the principal and more important aspects 
of the problem, omitting purely technical details. 

Lamziekte is a disease which has been known in South Africa 
for about fifty years and has spread considerably in Bechuanaland. 
It is not a contagious disease, as was at first believed, though the 
unburied bodies of animals which have succumbed to the disease 
may be the cause of its dissemination in localities hitherto immune. 
The reason of this is as follows: investigations have proved that, 
to contract the disease, animals must be attacked by the form of 
pica known as osieophagy and also consume the carcasses of an¬ 
imals containing a ptomaine produced by a bacillus allied to the 
Bacilhia hotulinus. This bacillus is a saprophyte of certain soils. 

The disease has been reproduced experimentally in the horse, 
sheep, goat, ostrich, duck and guinea pig. But under natural con¬ 
ditions these are but rarely attacked owing to the fact that osteo- 
phagy rarely develops among them. 

The spread of the disease is dependent on the season. Heat 
and drought at the beginning of summer are favoiirable to the mul¬ 
tiplication of the organism, when the carcases are in a state of decom¬ 
position. 

The extension of the disease depends on four chief causes : flies, 
dust, birds and trans])ort by animals over long distances. The 
flies only serve as an instniment for mechanically convejdng the 
infection from one carcass to another. lUrds and dogs, transporting 
the remains of bodies, propagate the disease at a distance. 

The results of ex})erimcnts made show that the bacterium causes 
the disease only when generated in organic matter. 

Pica. — The depraved appetite of livestock is not confined 
to vSouth Africa, but over extensive tracts of this country’' a large 
percentage of the animals show a preference for bones, whence 
the name osteophagy. Further, this osteophagy exists in varying 
degrees. Thus, the animals may eat the bones if they come upon 
them b}^ chance, or they seek them, or again certain individual 
animals select bones in a slight state of corniption, whereas others 
attack those in an advanced state of putrefaction. The cause of 
osteophagy is certainly a lack of phosphorus in the food, as we shall 
see later. It is more marked when the pasture on which the animal 
lives contains the smallest quantity of phosphates, and less accen¬ 
tuated after the rains at the beginning of summer when the new 
grass is richer in phosphates. 
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Similarly, osteophagy disappears after the administration of 
phosphorus in any form whatever. 

It does not follow that lamziekte lAUst necessarily prevail from 
the fact that osteophagy is very common in a district. The bac¬ 
terium indeed must be present and protein substances lend themselves 
to its development and the production of toxins. Also the bacterium 
and protein substances may be present and lamziekte remain un¬ 
known if the soil is sufliciently rich in phosphorus and if the animals 
are not thus predisposed to osteophagy. Nevertheless, the latter 
always renders possible the appearance of the disease. 

Symptoms. — Generally speaking, it appears without warning. 
At most, signs of general weakness become evident for a day or two. 
A very acute, an acute, and a moderate form may be distinguished. 

Highly acute form. — Death ensues \'er3^ quickly, or the animals 
are found dead without having shown any marked symptoms. It 
was formerly mistaken for anthrax. This is the rarest form. 

Acute form. — The most common. The animal is dull and 
neglects its food. Then ensue muscular weakness, the stiffening 
of the hind quarters and a tendency to fall ; decubitosis becomes 
permanent and paralysis sets in. Temperature normal. Constipation. 
Sometimes paralysis of the phar3mx and tongue and h>'persaliva- 
tioii. The sickness lasts for some days and death usually ensues. 

Moderate form. — I^^ss frequent. The stiffening of the hind 
quarters and progressive muscular weakness are notibed. The ap¬ 
petite is more or less normal. Decubitosis is more frequent, and 
after a fortnight the symptoms become more ])ronounced and death 
may ensue. Cures have, however, been effected. 

Lesions. — Nothing specilic. Various congestions and spots. 

Prophylaxis — Treatment. — In order that adequate measures, 
may be adopted the etiology should be bonie in mind. It may 
be sunmiarised under six heads 

1. The toxin which poisons the animal; 

2. The sa})rophytic bacillus producing the toxin; 

3. The dead body in which the toxin is produced; 

4. Pica, or perverted appetite, which urges the animal to 
eat decomposed matter; 

5. The vegetation producing pica, the soil on wliich it grows 
and the climate; 

6. Predisposition of the animals to contract this pica and 
their receptive capacity for toxin. 
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Theoretically, it would be easy to dispense with No. 3 by 
removing the carcasses from the fields, which would be followed 
by the disappearance of lamziekte. But this is not a practical solu¬ 
tion of the problem, owing to the difficulty of finding the bodies, 
at least those of small animals. The simplest procedure is to supply 
the livestock with bone meal. It should be noted that the toxin 
being destroyed by heat, the bones of carcasses may be used for 
this puri)ose after boiling. If the animals are numerous, those 
presenting symptons of osteophagy should be sought out and fed 
from troughs containing bones which Ixave been subjected to the 
action of heat, and Ihe^^ should be removed from the herd and given 
bone meal. 

An attempt may now be made to draw conclusions from the 
tests made, in order to determine the action of phosphorus on various 
functions of the organism. 

A) Influence of phosphorus on weight, general health and growth, 

As we have already stated, osteophagy is a proof of the lack 
of phosphorus in food. If tliis element be added, the gain in weight 
is extraordinary, as shown by tests made oniwo lots of animals 
on pasture of whicli one had received a supplement of bone meal. 
The phenomenon is more marked with younger animals, seeing that 
growth as well as fattening is influenced by the phosphorus factor. 

B) Is the quantity of phosphorus required to prevent osteophagy 
equal to that which is most favourable to growth ? — Though osteo¬ 
phagy is an excellent index of deficiency in phosphorus, it does 
not show the exact quantity of phosphorus required in feeds. A 
certain number of animals, especially of young animals, on the 
other hand, show no traces of osteophagy, while their need of 
phosphorus may easily be proved. Further, osteophagy often 
appears when the extent of the deficieiiey in phosphorus is 
clearly below the highest needs, from a nutritive point of view. 
Thus, all other conditions being similar, the increase in weight was 
166 lb. for a calf under treatment; 295 lb. for one receiving just 
enough phosphorus to prevent osteophagy, or in all 15 lb. of bone 
meal, and 352 lb. for one receiving an excess of bone meal, 
or a total of 75 lb. It is clear that the quantity of bone meal 
required to prevent osteophagy has a great influence on growth, 
but is not the optimum quantity. Tests which are being made will 
determine the latter, as well as the most economicquantity, in 
connection with growth, fattening, gestation and milk secretion. 
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C) Influence on milk yield. — The absence of phosphorus is a 
factor which limits milk productibn. The data will be published 
later. 

D) Weight and strength of the calf at birth. — Calves born 
cows receiving phosphorus are heavier and stronger. 

E) Precocity. — Animals lacking phosphorus are less advanced* 

F) Quality of meat. - The muscular system is more developed 
tmder the influence of phosphorus, the meat more tender, and 
has a higher percentage of butcher's meat. This is an important 
point in exportation. 

G) Influence of phosphorus on consumption of food. — Live* 
stock receiving phosphorus consume more hay and utilise it better, 
i. e., the unit of food consumed produces a higher increase in weight. 

Lack of phosphorus in plants. — A complete analysis of grass 
at different times of the year enables the following conclusions to 
be drawn (tests carried out on the Armoedsvlakte farm at Vryburg) : 

Young grass at the beginning of spring (October-November) 
is very nutritious and rich in phosphorus, but after the fall of the 
seed (April-May), its nutritive value is reduced by at least half and 
is equivalent to that of poor European hay. The chief factor is 
the lack of phosphorus, only o.o8 % of being present, or one- 

fifth of the quantity iti European hays When the grass ma¬ 
tures, the formation of carbohydrates is more rapid than the ab¬ 
sorption of pho.sphonis from the soil, so that the proportion 
rapidly falls. Tiiis is the cause of osteophagy, and the adminis¬ 
tration of compounds containing phosphorus prevents the reap¬ 
pearance of the disease wth its deleterious effects on the develop¬ 
ment of the animals. 

vSimilarly, the consumption of young grass, grown after burn¬ 
ing, attenuates the symptoms of osteophagy. 

In this connection, the two following deductions may be made : 

a) the development of osteophagy in animals varies in in¬ 
verse ratio to the proportion of phosphorus in plants; 

b) the lack of phosphorus is evident during the whole year, 
but is less pronounced at the beginning of spring, and sometimes 
is no longer found at this period, when a large quantity of young 
grass is fed. 

Effects of administering different forms of phosphorus. — A rapid 
diminution of cases of osteophstgy is brought about by the use 
of four compounds containing phosphorus : wheat bran furnishing 
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it in organic form associated with a rdatively small quantity 
of other mineral matter; bone meal supplying phosphorus in 
the form of calcium phosphate; sodium phosphate in which the 
phosphorus is in combination with another base; phosphoric acid, 
eliminating all bases and making it evident that there is a lack of 
phosphorus and of nothing else. Phosphoric acid, nevertheless, 
is not convenient in practice, seeing that it reacts as a fixed acid 
which disturbs the base-acid equilibrium of thie organism. 

The most advantageous form is bone meal, which is liked by 
animals and causes no digestive troubles. Phosphate of calcium 
precipitate has the same action as bone meal, but is less economic 
and less appreciated by animals. Wheat bran sliould be used for 
cows in milk. 

It is interesting to add that a group of cattle receiving chalk 
retained its perverted appetite for bones similarly and to a greater 
degree than the group under observation, whereas the group fed 
on bone meal quickly gave up osteophagy. This seems to show 
that lime should not be added to bone powder. There is on the 
other hand no lack of lime for plants on the Armoedsvlakte farm, 
and the addition of lime probably diminishes the absorption of 
phosphorus during digestion. In addition, other salts have been 
used : Glauber’s salts, Kpsom salts, iron sulphate, sulphur, etc... 
but so long as pho.sphorus is lacking, osteophagy continues and there 
is no appreciable effect. 

With regard to the effects of phosphatic fertilisers, they are 
the same ; but again, this process is less economical than the admin¬ 
istration of phosphorus to animals by means of a richer substance, 
at least in arid regions and far from industrial centres and ports. 

Work which is now being carried on will afford information as 
to the possibility of explaining the existence of other diseases by 
soil analysis. We would point to the research work being done 
in the district of Ermelo, where a disease called “ v 5 tyfsiokte ” is 
prevalent, the cause of which is certainly a lack of phosphorus, 
perhaps also of calcium, the etiologic links of which, however, 
are still unknown. 

We have pleasure also in mentioning recent research work of 
the highest interest, on poisonous plants, on which we heard 
an interesting lecture, accompanied by lantern slides and micro¬ 
scopical demonstrations, given by Dr. TheilBR himself before the 
Biological Society at Pretoria. 
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The same kind of poisoning is probably met with in the Bel¬ 
gian Congo, judging from what we heard and saw at the breeding 
station at Katentania. 

As to lamziekte, we have not heard of its existence in the Col¬ 
ony. The local soils however, are generally poor in phosphorus, 
and until the soil has been sufficiently fertilised, there is no doubt 
that farmers raising milch breeds, would do well to add bone meal 
to the feed. The selling price of milk — 4 francs a litre — would 
justify this slight expense. The same addition might be made by 
pedigree breeders in order to advance precocity. Attention is also 
drawn to the advantage of using wheat bran. 

In concluding this article we desire to call attention to the 
richness of the documentary matter on tropical diseases which may 
be consulted at the laboratory at Pretoria. 


J. Marcq, 

Doctor of Veterinary Medicine, 
Professor of the Institute of Apiculture, 
Gemhloux (Belgium). 



MAMMARY MIGROFLORA 
IN RELATION TO GHEESEMA KING. 


For a long time past the writer has drawn attention to mammary 
microflora and has suggested that it has a certain value under normal 
conditions. Previous writers, including Ward, Dinviddib, Boddey 
and Hall, had overlooked the importance of this factor, but grad¬ 
ually it has become a matter for investigation by a number of 
scientists, by whom the writer’s results have been confirmed and 
amplified. 

Special mention should be made of the works published in Amer¬ 
ica by the Agricultural Experiment Stations in the United States and 
Canada, and in Switzerland by the Federal Bacteriological Laboratory 
at Liebefeld, near Berne, where in 1901 I made my first invest¬ 
igations on mammary microflora and where my deductions regarding 
its importance were then received with incredulity by the late Di¬ 
rector, Dr. FreudenrEich, whose views were for some time shared 
by his colleagues, Burr, Barthee, Harrison, Orla, Jensen and 
Kitt. 

In response to the invitation from the Direction of the Inter¬ 
national Review of the Science and Practice of Agriculture, the present 
state of our knowledge of mammary niicroflora is now given with 
.sjK'cial reference to hygiene and the dairy industry. 

What is Mammary Microfeora ? 

The term “ mammary microflora ” should be applied to organisms 
which are constantly found in cows’ udders, though the animals be 
healthy. 

There are two classes of lactic microflora, primary and secondary. 
The primary is that which issues with the milk from the udder, the 
secondary that which enters the milk from outside sources during, 
or after milking. This distinction is important in practice because, 
while the secondary microflora may be kept away by antiseptic milk- 
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ing, the primary microflora is fotmd in the milk even after antiseptic 
milking, so that it cannot be eliminated without modifying the 
physical and chemical properties of the milk itself. 

But primary microflora is in turn subdivided into two classes : 
one of stable and constant character, the other of casual and inconstant 
character, varying as the microflora which contaminates the outside 
surface of the udder varies, tliat is, according to the animals' 
sleeping quarters (whether they lie on the grass in the meadows 
or on litter in the stalls, whether the litter consists of straw, leaves, 
twigs, turf, etc.) and also according to the seasons, fodder, state of 
cleanliness, etc. (it is, for instance, less prevalent in goats than in 
cows on account of the different conditions in which they live). 

The stable and constant primary microflora, which is indeed 
settled in the interior of the udder in the centre of the secretory 
alveolar parenchyma, is righlly called mammary microflora, whereas 
the casual and variable microflora in the lower excretory passages 
should rather be called microflora of the milk ducts or teats. This 
subdivision is also important in practice ; for the microflora of the 
teats is almost completely expelled with the first milk drawn, hence 
it is estimated that the greater part of it can be got rid of with the 
loss of the first twelve jets, equal to about ^ litre of milk; on the 
other hand the mammary microflora properly so called contiiuies 
throughout the milking, and is sometimes even more abundant at 
the end than at the beginning, so that in order to examine it the first 
portions of milk must be drawn off (the use of the catheter however 
is inadvisable because it may draw organisms from the milk ducts 
into the mammary cistern). In .short, the mammary microflora is 
the only flora which persists in the milk in spite of all precautions. 

It is to this mammary microflora that my investigations have 
been directed. Whereas for some time it was considered occasional 
and capable of being evacuated like the microflora of the teats, it 
is to-day recognised as regularly and permanently present in the ud¬ 
ders of all cows, even of those in normal condition, and hence it has 
become an integral part of the milk constituents. It is indeed im¬ 
possible to draw from the iidder an appreciable quantity of milk 
(20-100 cc.) which would be perfectly sterile ; so that the opinion 
that the milk originally supplied by the udder is amicrobic, is un¬ 
tenable. 

Whereas this microflora was formerly considered to be quite or¬ 
dinary and placed on the same footing as the microbes in the air 
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and in stable dirt, to-day it must be considered an important factor 
both in sanitation and cheese-making. 

Composition of the Mammary Microfeora. 

The mammary microflora is very simple. Whereas in the teat 
microflora, as will readily be understood, the most varied species of 
microbe can be found, the organisms constituting mammary micro¬ 
flora can be connected with two bacterial species only: one, the more 
frequent, forming the usual mammary microflora, is represented 
by micrococci (mammary micrococci), the other, the less frequent, 
is represented by streptococci (mammary streptococci). 

The mammary micrococci are characterised by the proteolytic- 
acid cocci discovered by me in 1901 (fig. 52) which, as I afterwards 
showed in 1902, may be divided into several types, differing not so 
much morphologically as physiologically; some liquify gelatine more or 
less quickly or slowly (fig. 52 A), others do not liquify it at all (fig. 52 B); 
some are colourless, others chromogenous, yellow or greenish ; there 
are also intermediate and even fluctuating types possessing no dif¬ 
ferences sufficiently constant and passing easily from one to another 
type, and which are hence rightl^’^ termed Micrococcus varians 
(Conn, Esten and Stocking, 1906). 

The mammaiy^ streptococci (which culminate in the Streptococ¬ 
cus mastitis), also show various t5q)es, of which some are also protco- 
l>d:ic ; one of the first examples of these is that minute proteohi:ic- 
acid rod-like form wliich was described by me in 1907, according to 
the nomenclature of the time, as Bacillus minimus mammae, but 
wliich to-day, as it is not sporogenous, I prefer rather to describe as 
Bact. mammae (fig. 53). It is comparable in form to the elongated 
lanceolate or fusiform cocci to be observ^ed in Streptococcus lactis 
or lacticus which some also denominate Bact. lactis acidi or Bact. 
Guentheri ; hence I place it among the mamniar>^ streptococci, re¬ 
garding it as akin to that liquefying species of Bact. Guentheri 
which Burri has also traced (1917) in the udder {Strept. liquejaciens, 
of Orea Jensen (1919), akin and not identical because the bac¬ 
terium peptonises casein and also gelatine, whereas mine pep- 
tonises casein only; but these differences with regard to gelatine are 
met with also among types of other proteolytic organisms, and in 
the first place among the above-mentioned mammary cocci. Else¬ 
where I have shown that the failure to liquify gelatine is simply 
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dtie to the fact that this substratum is not favourable to the develop¬ 
ment of the Bacterium mammae ; the caseolytic enzyme, however, 
that the organism secretes in milk culture then shows itself capable 
of liquefying the gelatine. Moreover, among the typical mammary 
streptococci there are some which are incapable of developing on 
gelatine plates. 

I have carried on my researches up to the present time, both on 
micrococci and mammary streptococci, examining more than 50 
types isolated by myself and 10 types with which my colleagues 
(Burri, Evans, Ai^ice Harding, Hart, and Rogers) favoured me ; 
all the cultures were transplanted each week or fortnight into milk 
sterilised. I had noticed that milk sterilised in the autoclave, is 
ill adapted for determining the proteolitic properties of the bac¬ 
teria. Naturally, there are also differences between one milk and 
another. 

From all the observations taken I am inclined to consider that no 
well-defined difference exists between the micrococci and streptococci, 
for I noted a great variability in morphological characters, the cells 
of the one and the same type being sometimes isolated, sometimes 
coupled, sometimes grouped in three groups,m groups or short chains; 
side by side with spheroidal forms there are elongated forms ; their 
dimensions vary from 0.5 to 13 jji.; all however are gram-positive. 
I found the same variety in physiological properties ; the predomin¬ 
ating types are proteolitic both on the gelatine and on casein. But 
in one and the same type, even in the same colony individuals are 
found which peptonise only the gelatine or the casein, which li¬ 
quefy the gelatine slowly or quickly before forming visible colonies, 
which curdle milk quickly or slowly and also only after boiling, which 
peptonise milk slowly or at an early stage even without previous curd¬ 
ling, which re-dissolve the ctird horizontally or laterally, which are 
colourless or chromogenous — white, yellow or citron. This explains 
why the mammary germs are described and named differently by 
various authors — who desired to name them: M, lactis varians 
Harrison and Savage, M. lactis albidus Conn, M. lactis aureus Esten 
and Mason, Staph, aureus Sadler, Strept. liquefaciens Orla Jensen, 
Bact. Guentheri liquefaciens Burri etc. For my part, from the 
latest investigations, I also renounce the names I had previously 
proposed, and prefer to call them simply en bloc : mammary 
cocci. 

Besides the above-mentioned micrococci and streptococci, no other 
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organisms liave been found in the stable mammary microfiora except 
the abortion bacterium, which some identify with Micr. Melitensis ; 
but the latter being pathogenic is outside the scope of my investiga¬ 
tions. All the other microbes which may be found in the primary 
microflora, that is, in the milk obtained by antiseptic milking, should 
be classed with the flora of the milk ducts, which, being causal, is 
very varied and multiplex, just as is the flora of the air and of stable 
litter. Indeed, side by side with common organisms have been found 
zymotic germs of every kind, both useful, as the ordinary lactic 
ferments, and injurious, as the .gasogenous or putrifying organisms 
found both among bacteria {B. Coli-aerogenes, B. Proieus-Zopfii) 
and among sporogenous bacilli (butyric ferments, B, Albolactis) ; 
sometimes also chromogenous organisms {B. Syncyaneum) or saccha- 
romycetes, and even actinomycetes (Nocardia). All this flora has 
been found in milk obtained by antiseptic milking, but limited 
to the first drawings or at most to the middle drawings and very rarely 
found ill the last drawings; in any case always in a transitory and 
never in a permanent state, thus showing that it is not capable of 
settling in the glandular parenchyma. On the other hand the mam¬ 
mary cocci and streptococci show a surprising constancy for months 
and years in every individual udder, or rather in each quarter of the 
udder. And tliis constancy is one not only of quality but also of 
quantity, inasmuch as a certain quarter under normal conditions 
continually contains the same bacterial species in fairly equal num¬ 
bers which fluctuate around an average figure. There are generally 
from ro to 100 organisms per cc., sometimes there are even less 
tloau TO, and sometimes several thousands ; only occasionally do 
they reach hundreds of thousands (Gorini, Burri). 

It is also a notew^orthy fact that the various quarters of one and 
the same udder rarely contain the same quantity of microbes; they 
generally show’* differences in iptantity and quality not less than 
those in the udders of different cows ; one of the quarters may 
contain coccic microflora, a second streptococcic microflora, a third, 
mixed microflora ; one of the quarters may be poor, another rich, 
another very rich in flora and the last even amicrobic. So that each 
separate quarter of the udder acquires a microbic individuality 
such that generally in a herd under bacteriological control, the cow 
from which the samples come may be picked out, by basing on the 
microbic physiognomy of the four quarters, when once the microflora 
of the teats has been excluded. 



70 


GORINI 


Origin of Mammary Microfwra. 

The different behaviour of the mammary microflora as compared 
with the milk duct microflora, showing that the latter differs from the 
former in not being able to settle fixedly in the glandular paren¬ 
chyma, leads ns to conclude that it is of a different nature. In fact, 
w'hereas the casual microflora of the milk ducts is evidently the re¬ 
sult of external infection entering through the orifices of the teats, 
the origin of the mammary microflora admits of two hyj^otheses; 
either it also comes from external contamination, or from within the 
organism. It is a very complex question and difficult to resolve 
by experiment, seeing the abundant communication wliich the glan¬ 
dular tissues have with outside surroundings through the milk ducts. 
It is impossible, in the presence of a positive cultural result, to 
determine whether the microbes found in a particle of the glandular 
tissue do not come from the zone which has external communication, 
the more so that owing to the scarcity of the microbes in the tissue, 
considerable portions of it must be subjected to examination. Argu¬ 
ments may be adduced how^ever in favour of one rather than of 
the other hypothesis. If contamination enters from outside, it must 
be admitted that selection takes place among the exogenous germs 
within the udder, wdiereby the two above-mentioned species only 
can thrive, adapt themselves, and live together in the glandular 
cells. It is known indeed that the penetration of outside organisms 
through the teats is followed by phenomena varying according to the 
number, quality and virulence of the microbes and the resistance 
of the animal; all the inoculation tests made however show that the 
mammary glands form a serious obstacle to the penetration and settle¬ 
ment of an external agent. If it is desired to set up specific inflam¬ 
mation of the udder, very heavy doses of infective virus must be 
injected into the teat; the glandular defensive reaction is expressed 
in a more or less pronounced inflamniatory process which clearly 
shows itself when common microbes are inoculated, because these 
are destroyed more or less rapidly. The tests show indeed that it 
is impossible to cultivate any microbes whatsoever permanently; 
some authors have injected various bacteria into the udder without 
causing inflammation {B. prodigiosum, B. fluorescens, B, exiguum, 
B. acidi lactici and others, including the same cocci isolated from the 
milk obtained by antiseptic milking); they observed that the number 
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of the organisms present in milk constantly diminishes after the be¬ 
ginning of the test and that the greater part of them have disap¬ 
peared after some hours ; J 5 . prodigiosum was seen to persist longer, 
even after 8-15 days, but then disappeared also. Thanks to this 
defensive reaction, ordinary external infection is generally limited 
in the lower region of the gland to a line not far from its point of 
departure ; how then, among exogenous organisms could the mam¬ 
mary micrococci and streptococci only be spared ? Perhaps through 
their greater adaptibility to the mammary surroundings, owing to 
their power of becoming anaerobes and to their resistance to the 
temperature of the organism ? But it is impossible that such qual¬ 
ities should be confined to these two species, for among the teat mi¬ 
crobes were also found various anaerobic and heat resistant species. 
It is more feasible to regard them not altogether as saprophytes, 
bill as attenuated races of parasitic species, capable of resisting the 
bactericidal properties of the organ ; and if inoculation with the res¬ 
pective cultures does not cause them to settle permanently in the 
udder, probably it is because they are weakened through artificial 
culture. Nevertheless, contrary to the conmion organisms of the 
air and the so-called stable cocci, for which they were sometimes mis¬ 
taken, probably owing to their chromogeny and their weak acidifying 
effect on milk, they would always have certain special characteristics, 
such as facultative anaerobic properties, wliich conies first in impor¬ 
tance, and then the caseolytic (Gorini) and lipolytic activities 
(Bukri), which in the stable cocci are absent or scarcely noticeable. 

But the second hypothesis, not less acceptable, is that the 
mammary microbes come from wdthin the organism, via the blood or 
lymph. 

The impermeability of the normal intestine has been shown to 
be maintained even during the period of digestion, but the intes¬ 
tinal mucus, when irritated or slightly injured, allows access to some 
organisms, and particularly, indeed almost exclusively, to the in¬ 
testinal cocci, the so-called enterococcus. This exj)lains the con¬ 
tradictory results obtained by the author, by administering to the 
animals under test, pure cultures of certain bacteria, such as J 5 . pro- 
digiosum and B. fluorescens liquefaciens, which bacteria were sometimes 
found and sometimes not, after 2 or 3 days, in the marrow, the 
spleen, the kidneys and the milk; everything evidently depends on 
the condition of the intestine, and, by analogy, also on the condi¬ 
tions of the epithelium of the mammary gland ; and both the pas- 
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sage and settlement of the bacteria must be facilitated by the para- 
sitical nature of the bacteria themselves. 

As a matter of fact, if virulent streptococci be inoculated into 
the blood-vessels of the rabbit, their elimination by means of the mam¬ 
mary gland takes place for a few days (Steck). 

In this connection it is well to remember that many authors put 
the enterococcus on tbe same footing as JS. Gueniheri that we have 
put in the same category with the mammary streptococci, and that 
the enterococcus has also been recently proved to possess proteolytic 
rennet-acid properties like the mammary cocci. 

It may be concluded therefore that both sources of origin, the 
exogenous and the endogenous, are admissible for the mammary 
bacteria, when the latter are taken as being attenuated pathogenic 
forms. 

This conclusion is supported also by the normal intermanimar}^ 
presence of a decidedly pathogenic germ such as the abortion ba¬ 
cillus, analogous to M, melitensis ; here also some consider it to be 
an external infection (through the vagina, perinaeum, teats), based 
on the observation tliat the hind quarters of the udder are the first 
to be attacked ; which coincides with the general fact, that these 
quarters very often contain a much richer microflora than the front 
ones ; others consider it to be an internal infection, based on the 
observation that virulent abortion bacteria injected into the veins 
of goats appear in the milk within 24 hours. 


Pathogenic character of Mammary Microfeora. 

The admission of the parasitic nature of the mammary organisms 
at once brings them very near the pyogenous bacteria, the mammary 
micrococci being placed in the same group with the pyogenous staphy¬ 
lococci and the mammary streptococci with the j)yogenous streptococci 
and this both on account of their morphological and their physiolog¬ 
ical affinities. It is admitted in fact that morphologically the 
micrococci should be grouped with the staphylococci; the mammary 
micrococci also show types with yellow and lemon-coloured chromo- 
genic tendencies like the pyogenous staphylococci, and vice-versa 
the pyogenous staphylococci also show types with proteolytic acid 
tendencies like the mammary cocci; and similarly with the mammary 
streptococci. 
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There are not wanting, besides, examples of the inoifensive in¬ 
tramammary vegetation of highly virulent pyococci (Steck). 

Not only is the permanent settlement of the above-mentioned 
organisms in the glandular parenchyma thus explained, but also 
their numerical constancy in eYery quarter, as well as the numerical 
difference between the different quarters of an udder. 

For in the case of pyogenous forms, however non-virulent or 
but slightly virulent, it is only logical to admit: {a) that with their 
toxin they cause a permanent stimulus, which excites in the organ 
a microbicidal contra stimulus, whence between the action and reaction 
a state of constant equilibrium is set up, which explains the numer¬ 
ical constancy ; (b) that the richness of the mammary microflora 
is in direct ratio with the bactericidal power of the organ, in the 
sense that this power is the stronger as the bacterial content is more 
numerous ; that explains the numerical difference. If this were 
not so the bacteria would finally develop to such an extent as to cause 
inflammation. Therefore the organ must be considered as in a 
permanent state of irritation, so slight and chronic, as to be con¬ 
sidered normal, since it retains its full regular functional capacity. 

As soon as tlris eciuilibrium is lost however, whether by diminish¬ 
ed organic resistance or by an exceptional growth of the mammar>^ 
microflora, abnormal conditions are created whereby certain tenden¬ 
cies develop which may go so far as to become actual mastitis ; 
wliich leads us to recognise decisively that the mammary micrococci 
and stre])tococci are attenuated varieties of pyogenous species. 
Thus the unforeseen appearance of staphylococcic or streptococcic 
mastitis is accounted for, whether in cases of diminished organic 
resistance, as happens after digestive trouble, traumas, overwork 
or simply fatigue {suspension of milk), especially if accompanied by 
transitory h>q>erthermia, suffocating or sultry heat, general or merely 
local cliills (the cow lying for instance on cold damp ground); 
or in cases of an exceptional growth of mammar>" microfiora, as 
happens in consequence of retention or suspension of milking during 
lactation or during drying up. But here we enter into the patho¬ 
logical field, with fundamental alterations of the lactic secretion^, 
which are outside the scope of my work. 

There are nevertheless cases of abnormality of the mammary 
niicroflora which do not cause apparent inflammation or alterations 
of the lactic secretion, but which nevertheless are factors in the pre¬ 
servation of the milk and preparation of milk products. These 
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cases were explained by my investigations on the relation between 
mammar>" microflora and cheese-making. 

RKI.ATION BETWEEN MAMMARY MiCROFI<ORA 

AND Cheese-making. Under normae conditions. 

When in 1892-94 I had shown the existence of rennet-acid bac¬ 
teria capable of dissolving casein in acid reaction, I perceived in 
them a special aptitude to help in the process of cheese-ripening, 
and therefore advanced my proteolytic acid theory on this ripening, 
which reconciled the two conflicting theories as to the simple lactic 
ferments (Freudknreich) and the peptonising ferments (Duceaux), 
adherence to which split investigators into two camps, and which 
were insuflicient to explain the ripening process, since neither the 
lactic ferments of Frkudenreich nor the peptonising ferments of 
Duceaux are capable t)f dissolving casein in an acid medium. In 
further support of my theory I proved in 1897 hightemi>er- 

atures were favourable to saccharolytic activity, low temperatures 
were favourable to the caseohdic activit}^ of bacteria, such low tem¬ 
peratures as are met with during the ri|>ening of the cheese. And when 
in 1901 I had proved that proteolytic rennet-acid cocci generally 
exist in the udder, I deduced thence that the milk issuing from the 
udder already contains bacteria and enzymes favouring its trans¬ 
formation into cheese. Siich cocci indeed are met with in all cheeses 
and, like the mammary cocci, do not belong to one but to several 
t^’pes, of which I described the two principal under the name of 
M. casei acido-proteolyticusl, fig. 52-/I (which liquifies gelatine), and 
M, casei acido-proteolyticus II, fig. 52-jB (wliich does not liquify it). 
Such variability of the chee.se cocci has also been recognised by 
several authors. 

The cheese cocci are met with in large quantities in the first 
stages of ripening (fig. 54) ; afterwards they gradually diminish, with¬ 
out, however, ever disappearing altogether, except |)erhaps in the 
case of cheeses of large size, made at high temperatures such as the 
Emmenthal cheeses, in which it ma^^ be concluded that the high 
temperature, which continues long after their preparation, and the 
degree of acidity which consequently increases very quickly, hinder 
the development of these cocci. It should however, be noted that 
even where a premature disappearance of these microbes takes 
place, the action of their caseol3rtic enzymes is maintained and con- 
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tinues even after the death of the cells, similarly to what is observed 
in cheeses ripened at a high temperature, where the bacteria in gen¬ 
eral diminish more quickly than in cheeses ripened at a low temper¬ 
ature, and yet the increase in ammonia continues, even after the 
bacteria have almost disappeared. And in support of the theory 
as to the help rendered by such cocci to cheese-ripening, I have 
also shown that they and their proteolytic enzymes are able to carry 
on their function even at the low temperatures at which the majority 
of cheeses are ripened. It should be added that in all probability 
to the same mammar}' cocci is due the production of galactase, a 
so-called proteolytic enzyme, pre-existent or natural, discovered in 
milk by Babcock and Russeu. in 1897, that is, l>efore the existence 
of proteolytic cocci within the udder was proved by me, whence 
the American discoverers considered it to be of primitive cell origin. 
As is now known, the American school, and after them several Euro¬ 
pean authors also, assign an important part to galactase in the 
digestion of the casein both in hard and soft cheeses. Also the 
fact that galactase has not always been found in milk obtained 
antiseptically, favours its bacterial origin ; these are evidently cases 
of (extremely poor mammary microflora ; it has also been found that 
the milk of the (luarters rich in xnammary micioflora contains a 
larger (luantity of soluble nitrogen as co'mpared with the quarters 
poor in bacteria (Kosti.er). It should be added finally that such 
cocci by peptonising the casein render it utilisable by the simple 
lactic ferments, thus facilitating the ripening process. 

These reasons make it evident that the proteolytic-acid cocci 
of the udder, in the mass, that is in all their varieties, should be 
considered as necessary factors of cheese-iipening in general. 

Anothei Useful fmiction of the mammary cocci may be perceived 
in the fact that their digestive enzymes can be placed among the 
factors of the well-known greater digestibility of entirely new un¬ 
boiled milk as compared with boiled milk, in which the enz\ mes are 
weakened, and this applies especially in the preparation of sanitary 
milks obtained antiseptically, where the mammary microflora can 
come into play, not being overcome by the secondary microflora. 

It may be said also that in the case of other milk enzymes, 
the question has arisen as to whether they are not of microbic 
rather than cellular production ; tliis applies especially to catalysis, 
which the proteolytic lactic ferments gave shown themselves capable 
of producing, in contrast to the simple lactic ferments. 
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Abnormality of Mammary Microflora, 

The mammary microflora have so far, been treated under 
normal conditions, in which it can and should be considered as without 
effect on the tidder and useful in cheese-making and for milk consump¬ 
tion. But in suceeding works several cases have been indicated 
in which the microflora should be considered as abnormal and inju¬ 
rious. Cases of disease and of evident inflammation of the udder 
are excluded; here ’ a decidedly pathological field is entered upon; 
mastitis or mammitis will definitely affeci; milk secretion by virulent 
pyogenous bacteria or specific morbid organisms (tuberculosis, epi¬ 
zootic aphta, small pox, vaccin, etc.). 

My investigations have shown that the mammary microflora tnay 
he in an abnormal condition without the organ being greatly inflamed. 
This fact, to which my work first drew attention, has not only been 
amply confirmed, but considerably developed by various scientists, 
by whom it has been shown that cows rarely have udders of wliich 
all the quarters have a normal miciobic content ; at least one of the 
quarters, although there is nothing to show that it is in a different 
condition from the others, though it yields apparently normal milk, 
has a microflora not only abnormal but persistently abnormal. The 
phenomenon of constanc}' which we saw was one of the characteristics 
of microflora in a noimal condition, is repeated in that of an ab¬ 
normal condition. 

It is a question not only of quantitative but also of qualitative 
abnormality, not in the sense that there are unusual species, for 
then we should be entering on the pathological field, but in the sense 
of such an increase or decrease of the activity of the usual microflora 
as to become dangerous or injurious, without however attaining 
pyogenous properties sufficient to cause mastitis. 

As determining causes of similar slight abnormalities I have 
pointed to the slight cases of stagnation or lactic obstruction in the 
udder in consecpience not of a suspension of milking, but simply 
of imperfect or incorrect milking. By imperfect milking is implied 
that the milk is not completely drawn from the udder especially 
at the conclusion of milking. By incorrect milking is implied that 
the milk is partially witliheld by the cow owing to ill treatment 
during milking, ; it is a well known fact that all ill treatment, such 
as fright during milking, as also the preliminary palpations with 
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which the milker seeks to draw the lactic secretion, if carried out 
roughly or to excess are liable to cause a retention of milk. 

Such lactic retentions are generally transitory and pass almost 
unobserved by the milker, and yet whenever the milk remains in 
the udder longer than the normal period between each milking, 
it influences both the number and virulence of the mammary bacteria, 
because during lactation organic resistence is easily weakened, 
whence insignificant causes are sufficient to intensify microbic 
activity. 

This explains the increase of the mammary bacteria following 
on too prolonged pre-milking palpations; hence it is advisable to 
reduce to a minimum the cleansing operations prescribed for antisep¬ 
tic milking ; however, if milk retention did not enter into the question 
here, both palpations and washing would have an opposite effect, 
as they increase the circulation of the blood and thereby the activity 
of the antimicrobic factors. 

The increased microbic development has injurious effects on 
the udder and on the milk. vStich effects are more serious when 
caused by mammary streptococci, the action of which is analogous 
to that of the ordinary microbes, but more intense, in that they 
cannot indeed remain long and in great abundance with impunity 
in a state, so to speak, of latency like that of the ordinary cocci; 
that is they are more sensitive to milk stagnation, whence they 
more easily give rise to a transient form of mastitis, which passes 
off without needing special treatment beyond more frequent and 
delicate action in final milking; a pure culture of B. mammae was 
found in one of these cases of transitory mammitis. 

The injurious effect of imperfect or incorrect milking is more 
marked in the case of cows which usually show unwillingness to give 
milk, or when physiological causes of milk retention are present, 
such as a diminution of the rate of secretion, especially during the 
drying off of the udder. 

The facility and rapidity with which the numerical oscillations 
of the mammary microflora and especially of streptococci, can make 
the mammary infection pass abruptly from the physiological normal 
state, to the abnormal, if not yet pathological, state, wliich then 
abruptly becomes normal again, are remarkable. To detect such 
numerical oscillations, slight, unnoticeable causes are sufficient, such 
as the inevitable stagnations which take place spontaneously during 
the drying off of the udder; these stagnations generally disappear 
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at calving or with the new lactation period, in spite of the persistent 
mammar)^ microflora, in which however a tendency to a beneficial 
change is to noticed when the usual micrococci get the upper hand 
of the ^reptococd. On the other hand these stagnations are aggra¬ 
vated when bad drying off preparations intervene wdth suspensions 
or insufficient milking, or when these prex>arations are carried out 
in udders or udder quarters which have already suffered from in¬ 
correct or imperfect milking during lactation. 

The danger of the stagnations thus increases, progressively 
increasing the predisposition to stagnation, and the extent of the 
consequences following thereon tlirough the mammary microflora, 
the result being cows which are peculiarly sensitive to lactic obstruc¬ 
tions, or as the Germans say, stauungsempfindlich, vSo that it may 
be said that the stagnation mastites are exclusively in the udders 
or udder quarters possessing a definite bacterial character, a definite 
and especially streptococcic microbic history, and that the microbic 
stagnations, if they existed, would pass off harmlessly. This explains 
why there are quarters which rejieatedly are more open to bacterial 
invasion, and why certain mammary diseases attack only one quar¬ 
ter, leaving the others immune. 

The contrary hypothesis has also been advanced, that is, that 
the mammary bacteria are left after a jirogressive mastitis which 
may have passed unobserved and has then become normal; but this 
hypothesis, if it should not always be entirely rejected, can no 
longer be held after the generalisation of the mammary microflora 
has been demonstrated even in the most healthy udders, that is 
those which are not only not in a stagnant state, but wliich have 
never previously suffered stagnation nor are liable to it. Unfor¬ 
tunately, after what has been said above, it is obvious that to be sure 
of finding such udders they must be limited to those of the first 
lactation and that they become more and more rare with successive 
lactations. This agrees with the practical observation that the milk 
of cows which have calved several times shows increasing resistance 
to fermentation, that it loses its cheese-making quality, though 
retaining a normal appearance, owing to the effects caused by the 
abnormal mammary microflora. The best dairies for cheese-making 
are those which chiefly contain first-or second-calving cows. 

Some authors ascribe the success in cheese-making during the 
war, to the elimination of the older milch-cattle, in spite of the de¬ 
ficiency of the cow-house and dairy staff (KosTnER). 
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INFI.XJENCE OF MaMMARY MICROFI.ORA 

ON Cheese-Making under Abnormal Conditions. 

The effects produced on milk by abnormal mammary micro¬ 
flora consist principally of enzymotic modifications which may be 
connected, both directly and indirectly, either with a numerical 
increase or with an increased activity of the mammary bacteria. 
The direct effects depend on the fact that the milk, though of normal 
aspect, issues from the udder exceptionally charged with the bacteria 
themselves or with their respective proteolytic rennet enzymes ; 
the indirect effects depend on the fact that the unusual number or 
virulence of the mammary bacteria, though not causing actual di¬ 
sease of the udders, cause an excitation, a deviation of their functions, 
whereby the milk is secreted in a still apparently normal state but 
modified in its intenial enzymatic constituents. 

These are modifications which escai)e observ^ation both under 
the organoleptic inspection and the ordinary chemical analysis, but 
which influence the fermenting activity and the cheese-making quality 
of the milk, as may be observed from its tendency to decompose 
and its behaviour with rennet, in the zymoscopic-lactic and curdling 
tests. 

In the zymoscopic-lactic test the influence of these modifications 
is shown in two ways: by the premature curdling and by the decompo¬ 
sition of the milk ; the latter, according as the curdling or the dissolving 
action of the mammary microflora prevails, either curdles prematu¬ 
rely, that is before having attained the necessary degree of acidity 
{premature curdling, followed by peptonising), or suddenly becomes 
soluble even without previous curdling [dissolution). Both these 
phenomena are favoured by the incubating temperature so that they 
become quite evident at 37-38*^ C., in which they appears in the course 
of oidy 10-12 hours (whereas a normal milk keeps for 24-36 hours). 
In the case of milk kept at the maximum summer temperature, 
however, and when subjected to heating for domestic use or cheese¬ 
making (as in the manufacture of the Grana cheese), these phenomena 
may take place prematurely, causing a notable shortening of the 
Iieriod during which the milk may be kept and utilised, with an econ¬ 
omic loss to the producer and consumer, not only a financial loss, 
but the loss of a food for which there are no substitutes. 

It is not to be inferred that such phenomena are not often due to 
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the occasional and secondary microflora, but merely to state that the 
mammary microflora must be considered as the cause of the loss 
and waste of milk, even when it is produced with adequate precau¬ 
tions against outside contamination. This matter should be in¬ 
quired into by the United States where regulations are in force as 
to the ** period of usability of the milk obtained by antiseptic 
milking. 

In the rennet test, the modifications of the milk appear in 
two forms, and influence the time occupied in and manner of curdling ; 
the milk is late in curdling or the curd is deficient in plasticity and 
solidity, does not cut cleanly, frees itself from the whey with difficulty 
and gives a whey as if only a part of the milk were curdled. The 
consequences of such abnormalities are that the cheese, insufficiently 
drained, is predisposed to swelling and rotting ; besides the whey in 
the vat, there is an accessory curdling whereby little clots are formed 
which no longer combine with the principal part of the curd and 
form the so-called grains, which pass through the meshes of the 
strainer, causing a loss in yield of cheese. 

The worst feature is that the enzymotic modifications of the milk 
are not revealed under organoleptic examination, hence the cheese- 
maker does not notice them until the fermentation stage, or even 
after fermentation, through the success or otherwise of the results. 
Certain criterions, are given, it is true, which may lead one to assume 
their existence, as for instance the presence in the milk of stringy 
particles, which, however, if not sufficiently large, are not easy to 
observe, because they do not form a sediment, even when passed 
through the strainers or filters used for purifying the milk ; further, 
these particles, which consist of masses of leucocytes inherent in the 
increased cellular reaction through abnormal mammar}^ microflora, 
do not appear when the microbic abnormality is transitory and the 
stagnation does not invade the larger milk ducts. 

Another criterion might be an increased initial acidity of the 
milk, which to be of any value should be determined immediately 
on milking and not simply with the organoleptic aids and with lit¬ 
mus paper, but with the acidimeter ; the mammary bacteria however 
are rarely strong acidifiers ; the mammary streptococci themselves, 
including the B. Guentheri or common lactic ferment variety, have 
proteolytic rather than saccharolytic properties; hence even when 
in large numbers they do not cause active lactose fermentation, and 
the milk acidity is rarely increased through the mammary microflora. 
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A better criterion may be that of tasting the milk when it has 
assumed a special bitter flavour, thereby approaching what the Ger¬ 
mans call rasssalzige or salzig bittere Milch (salt bitter milk), which is 
due to mammary inflammation or true stagnation mastitis, where 
the milk is decidedly salt, bitter and alkaline, and also has a different 
aspect and a slightly brownish-yellow colour, showing real modifica¬ 
tions in its chemical composition (increase of sodium chloride, de¬ 
crease of lactose and acidity, deficiency of salts of lime, etc.). The 
milk, obtained towards the end of lactation, when dr3dng off is 
disturbed by the mammary microflora abnormalities, has a tendency 
towards rasssalzige characters; whereas milk 3delded during a physio¬ 
logically normal drying period has characters rather approaching 
those of the colostrum. It is thus confirmed that milk with abnor¬ 
mal mamrnaiy microflora is a beginning, a preliminary stage of 
pathological milk, which is produced by accentiiated secretion dis¬ 
turbances. It should be remembered that the rUsssalzige milk also 
has a high microbicidal power, showiftg a diminished tendency to 
bacterial growth, which evidently influences the natural selection 
and later development of the microflora in the milk. 

All this, even in a slight degree, if not sufficient to cause the 
milk to be withdrawn from direct consumption, is nevertheless 
sufficient to cause the cheesemaker a series of unforeseen difficulties, 
which may lead him into error or oblige him to adopt other methods 
of fermentation ; in either case unfavourable results are caused on 
the quality of the products. Unfortunately, it is this kind of milk, 
apparently normal, but fundamentally modified in its fermentative 
qualities, which proves most deceptive in cheese-making, because 
it is the most difficult to reject when sent to the cheese dairy, the 
more so that the decomposition scarcely ever affects all the milk of a 
cow, and stiU less all the milk of a herd, or the greater part of it, 
but the milk of certain individual quarters. Further, such milk 
as is already defiled when it issues from the udder is more danger¬ 
ous than a milk which becomes defiled after milking, for the modifi¬ 
cations which have taken place within the udder can no longer 
be corrected, whereas subsequent contaminations can be rendered 
harmless by the aid of timely refrigeration or pasteurisation. I have 
observed, for instance that such milk even resists the beneficial 
influence of ferments selected in cheese making. 

It might be thought that when the proportion of abnormal 
milk is small as compared with that of normal milk, mixing yrith 
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the latter serves to neutralize the pernicious effect of the former ; but 
this is not the case, or at least not so altogether. In the less serious 
cases the cheese, if not a complete failure, turns out to be defective 
in some part, either in the centre or surrounding areas, thus justifying 
the opinion of experts that the ‘‘ infected milk settles in some 
parts of the curd and there causes isolated abnormal fermentations, 
which give rise to partially spoiled cheeses, either rotten in certain 
parts of the inside or rind (serious spots or holes) or with stringy 
or spongy masses or cavities or circumscribed fissures, etc. The 
writer’s opinion, based on experience, is that the causes of such 
failures in cheese-making are more often than is believed, due to 
mammary microflora in an abnormal condition. 

Milk testing as regards Mammary Microflora. 

Whenever failures in ripening cannot be attributed to other evid¬ 
ent or probable factors, when, especially, there are faults in curdling 
(tardiness, slowness in liardening, difficult clearing of the curd), 
which point to an anti-curdling or dissolving principle, an investigation 
of the microbial and fermentative conditions of the milk of every 
single cow, even of every single udder-quarter, becomes necessary. 
This test should be based on the microscopical examination together 
with zymoscopic and curdling tests and'should be carried out on 
milk just obtained by antiseptic milking, the first jets having been reject¬ 
ed, The bacteriological analysis alone is not sufficient because 
the artificial means of culture do not always allow all the mam¬ 
mary bacteria, especially the streptococci, to develop ; further there 
may be bacteria which, even in relatively small numbers exert consi¬ 
derable enzymotic action, and attention is drawn in this connection 
to the disproportionately dissolvent coccus described by the writer 
in 1902, which formed liquefaction rings on the gelatine slides 
even before the formation of visible colonies. 

Also the zymoscopic test alone is not sufficient, because there 
are cases, though rare, of rich mammary microflora in which the milk 
keeps for a long time as under normal conditions (microbicidal phe¬ 
nomena?) though proving unfit for cheese-making, by the rennet 
test, which is really one of the most sensitive and should be con¬ 
stantly employed. 

Other tests may be helpful, such as the catalysis test, whether 
the catalysis be of cellular or microbic origin, the direct microscopic 
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examination of the milk for tencocytes (Brekd), the richness of 
which is generally in proportion to the microbic richness, but when 
stagnation is limited to the wide milk ducts with an increase of mi¬ 
gratory bacteria, it may not be accompanied by corresponding leu- 
coc3rtosis. 

Such zymoscopic microscopic control of the endomammary 
microbial conditions has been advised by the writer for some time, 
even as a preliminary measure, in order to obtain a healthy selection 
of cows, selection being based on their mammary microflora, especially 
for the so-called sanitary milk obtained by antiseptic milking and 
used as children's and invalids' food, whether given raw or pasteurised 
or sterilised. The writer has shown the peculiar resistance that the 
mammary bacteria, though not sporiferoiis, offer, owing to the coat¬ 
ing of casein wliich they acquire through their own coagulating 
enzymes. Tliis proposal met with the approval of the International 
Dairy Congress at Bom in 1914, as a subsidiary measure for the vet¬ 
erinary control of milk in \'iew of the connection between the ab¬ 
normal conditions of the mammary flora and the predisposition of 
udder to inflammation. Such control should also be instituted in 
the sale and purchase of, and prize competitions for cows, in view 
of the quantitative and still more the qualitative persistence of the 
mammaiy^ microflora in certain cows, wliich is such as to be a more 
or less permanent characteristic, jirobably connected with almost 
abnormal individual conditions, though free of disease. 

The microscopic zymoscopic control of milk in connection with 
mammary microflora should also serve as a standard in the improve¬ 
ment of the herd. The harmful effect of the mammary microflora 
during the drying off period of the udder increases its liability to 
stagnation and heightens the anticaseous consequences and should 
especially be borne in mind. 

To combat the dangers of the mammary microflora it is neces¬ 
sary above all to instruct the dairy staff in the care of the udder 
and in milking. It is not sufficient that milking should be carried 
out with due regard to cleanliness (the washing of hands and udder) 
to prevent the milk being infected from outside and through the 
teats, the more so that the possibility is by no means excluded that 
the mammary infection comes rather from within through the lymph 
and blood ; but the milking should be carried out correctly and 
completely, to prevent those stagnations which render the mammary 
microflora injurious and cause it to pass from the normal to the ab- 
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normal state, whether it comes from outside or from within the or¬ 
ganism. 

In a word, the staff should be instructed that the mammary 
microflora does not depend so much on the hygienic conditions of 
the cowhouse and the cows as on milking. 

Summary. 

The mammary microflora, to which the writer was the first 
to call and sustain attention both in connection with sanitation and 
cheese-making, has now been definitely shown to possess the follow¬ 
ing characteristics constant settlement in the mammary parenchyma, 
typicalness, quantitative and qualitative constancy, parasitic nature, 
importance in cheesc-niaking. It is thus distinguished from the 
microflora of the air and cowhouse dust and dirt, which may be found 
in the lower excretory ducts of the udder. 

The mammary microflora is essentially formed of micrococci and 
streptococci which are characterised by proteolytic acid and lypolitic 
activities and are related to the Staphylococcus pyogenes and Strepto¬ 
coccus pyogenes species, of which they may be attenuated t)pes, 
coming from outside or from within the organism. 

Owing to the great mori)hological and still greater physiological 
variability of these bacteria, whence they have been described and 
named differently, they can be conveniently termed cocci mam- 
mar ii authorities. 

The inairunary microflora, which under normal conditions 
must be considered as having no injurious effects on the udder and 
as useful in cheese-making, may, under abnormal conditions, be¬ 
come injurious to the extent of causing mastitis. Before however 
assuming pathogenical properties against the organ, it may, owing 
to the number and virulence of the enzymes become injurious 
to the preservation and fermentation of the milk, both from the 
direct action of the mammary bacteria in the milk and from 
the cellular reaction caused by them within the udder, whereby the 
latter, though apparently healthy, has its functions altered so 
that it secretes milk which, though apparently normal, is affected 
in its fermenting and cheese-making properties to such an extent as 
to cause more loss than is believed of milk and failure in cheese¬ 
making and in the preparation of sterilised preserved or condensed 
milks. 
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To determine the abnormal conditions in the mammary micro¬ 
flora having anticaseous effects on the milk, the obvious causes 
(d^estive troubles, chills, fatigue, etc.) are not exclusively necessary; 
the lactic states which follow, unfortunately too frequently and 
unforeseen, imperfect and incorrect milking are sufficient; hence to 
produce milk, healthy and good for cheese-making, clean and anti¬ 
septic milking is not sufficient; in addition milking must be carried 
out completely and correctly, it being borne in mind that the primary 
mammary microflora depends on the milking. 

To control the fermentative and caseous properties of the milk, 
which depend on the mammary microflora, the ordinary chemical- 
organoleptic cxa:nination is of little use ; it needs a complex zymosco- 
pic-microscopic and caseo-zymoscopic examination of the milk taken 
antiseptically from separate quarters of the udder, the first jets 
having been excluded. 

This method of investigation will supply valuable criterions, 
both for exjdaining failures in cheese-making, and for the acquisition, 
award of prizes for and renewal of milch cows as well as for their 
selection for cheese-making, and especially for the preparation of 
hygienic preserved milks. 

Prof. COSTANTINO Gorini, 

Director of the Royal Bacteriological Laboratory, 
Royal Higher Institute of Agriculture, Milan. 
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THE PHYTOPATHOLOGICAL PROBLEM IN BELGIUM. 


Different countries naturally take different parts in the conspi¬ 
cuous efforts that are now being so generally made to develc^ 
Phytopathology in its applications to Agricultural Sci^ce. 

It is extremely interesting to see the comparative studies of 
the hygienic conditions of the crops in the various countries that 
are being carried out with all the care and thoroughness that scien¬ 
tific method requires, and also the reports that are issued on the 
policies pursued in regard to crop protection, as well as on the fur¬ 
ther developments which appear to be desirable in the future. 

Such work can lead only to a healthy rivalry ; progressive coun¬ 
tries find therein the sanction for their labour and efforts, the more 
backward an incentive to activity, and thus the elements of valu¬ 
able mutual instruction for all are introduced. 

Hence on all general grounds I cannot but be glad of the oppor¬ 
tunity of addressing you on the Problem of Phytopathology in 
Belgium. My pleasure is however somewhat tempered, for against 
my patriotic inclination, it has to be admitted that in this respect 
my own country of Belgium takes but a humble place among the 
nations. 

In Belgium, questions relating to plant diseases have not up 
to the present aroused the interest shown in them in other progres¬ 
sive countries. 

There are, perhaps, extenuating circumstances to account for 
this comparative indifference. 

First, the conspicuous success in most forms of plant produc¬ 
tion is the reason why so little interest is taken in factors which 
appear to be of secondary importance in obtaining a high yield; 
there is also the fact, as will be clearly shown, in the account that 
will be given of the hygienic condition of the crops, that there are 
hardly any instances in Belgium of those really dangerous epiphytes 
which cannot fail to arouse public opinion and cause action to be 
taken by the authorities. 



tm nsytopAmnxxaeAi. m wctoroic 


89 


This comparatively privileged position is due to various causes: 
first to the fact oi a temperate climate, with no extremes, and fa¬ 
vourable to plant growth and also incompatible svith any special 
development of parasitic growths, and secondly to the great variety 
of crops, the result of which is that epiphytes do not find material 
in abundance for their greater diffusion such as exists in countries 
where there is a more or less characteristic monoculture covering 
large areas. 

In any case, a certain feeling of security has thus been created 
in Belgium, which is somewhat prejudicial to the success of a cam¬ 
paign for the complete and systematic organisation of the protec¬ 
tion of plants, the importance of which has long been fully appre¬ 
ciated by countries that have suffered severely from cryptogamic 
and insect pests. 

After this introduction, I now propose to make a brief state¬ 
ment on ; (i) the hygienic condition of the principal crops cultivat¬ 
ed ; (2) the organisation for the protection of crops. 


(i) Hygienic conditions of croPvS culttvatbd 
Agricultural Crops. 


(a) Cereals. 

Wheat. — The greatest enemy of wheat is Caries, which still 
causes an average loss of 5 % of the yield, especially in the case of 
crops grown on a small scale. On most of the large farms, the seed 
is very frequently disinfected either by copper sulphate (immersion 
or spraying) or by formalin. 

Take-all, caused by Ophiobolus gramtnis, much more seldom 
by Loptopsphaeria culmifraga, comes second in importance; after 
mild winters and wet springs it sometimes assumes very destructive 
proportions; this was the case in 1923. 

Naked smut, caused by Ustilago Tritici, is rarely widespread. 

Only in very exceptional cases is wheat seriously affected by 
rust. Whereas brown rust {Puccinia triticina), the development 
of which is but little affected by meteorological conditions, appears 
every year, and only causes very slight dams^e, yellow rust (Puc¬ 
cinia ghtmarum) and black rust (Puccinia gratninis) are more in¬ 
constant and at the same time more destructive. The former mostly 
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makes its appearance after a cold wet spring (1923), when it is fre¬ 
quently met with in abundance on the stems but only rarely attacks 
the ears and never so intensively for instance as in Scandinavian 
countries. P. graminis develops during the years in which ve¬ 
getation and maturation are delayed by prolonged summer rains 
(1924), without however generally assuming a disquieting epidemic 
character. 

Barley. — Naked .smut {Ustilago nuda) and covered smut (C 7 . 
Hordei) are often co-existent in the fields, the second being generally 
more abundant. But the cryptogamic disease most destructive 
to barley is, without question, Helminthosporiosis (Pleospora tri- 
chostoma) which sometimes destroys as much as 25 % of the ears. 
In spite of the propaganda carried on as to the value of disinfecting 
the seed, up to the present this is not done on a large scale. 

Rusts cause little damage to barley. Dwarf rust (Puccinia 
simplex) appears every year, but is almost innocuous, while yellow 
and black rust are rare. 

Rye. — Stem smut {Urocystis occulta) is frequently met with 
but always in small quantities. Crops are generally free from er¬ 
got (Claviceps purpurea) ; here and there it is met with to a small 
extent. 

The leaves of rye are often extensively affected by P. dispersa, 
through the crop does not suffer greatly therefrom ; P. glumarum is 
very rare on this cereal and P. graminis is met with under the 
same conditions as in the case of wheat. 

Oats. — This cereal is often quite immune from cryptoga¬ 
mic attack. Smut, caused only by Ustilago Avenae, is sometimes 
met with in small quantities. Helminthosporium teres var. Avenue 
is sometimes rather abundant and causes partial sterilisation of 
the panicle. Among rusts, crown rust (P. coronifera) is most fre¬ 
quent, black rust being abundant only on late crops which have 
been subjected to the action of prolonged summer rains. 

It should be noted that Fusarium sp., so destructive to cereal 
crops in many countries, are almost unknown in Belgium. 

(b) Roots. 

Potatoes, — This vegetable is attacked by ever-increas¬ 
ing varieties of enemies. 

Blight (Phytophthora infestans) and the bacterial diseases which 
frequently follow it appear, so to speak, every year, but assuthe the 
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proportions of a serious epidemic only about once in five years, 
when rains followed by heat prevail at the flowering period. The 
year, 1924, was marked by a heavy attack of blight. 

The copper treatment is scarcely employed except in Tower 
Belgium, where the sea climate is particularly favourable to the de¬ 
development of the disease. Elsewhere it is considered sufiSicient 
to select varieties which are comparatively immune from attack, 
such as Industry, Roode, Star, etc. 

The following cryptogamic diseases are also generally met with; 
bacterial scab is very prevalent especially in sandy, dry soils ; pow¬ 
dery scab, (prodiK'ed by Spongospora subterranea), on the contrary, 
is stiU very rare ; black leg disease, especially in gardens too heavily 
manured or treated with sewage; winter rot {Nectria Solani) and 
various Fusarium sp. on in-growing wet tubers and those kept at 
too high a temperature; vcrticillium will {Verticillium alboatrum) 
especially in light soils and on certain varieties, such as the Eigen- 
heimer; collar fungus (Hypochnus Solani), only slightly harmful 
as a rule. 

Poisonous diseases, represented by the many forms of degeneracy 
(mosaic, curling, mottling, streaking, etc.) diminish production more 
than cryivt< 3 gamic diseases, properly so called, and are especially 
menacing for the future. 

This state of affairs calls for urgent attention and a campaign 
for the ])t(>ductioii of a regenerated plant. Several areas, espe¬ 
cially Ardenne, up to the present still comparative^ little affected, 
and possessing a climate but little favourable to the development 
of poison-carrying plant lice, would be suitable for experiments on 
potato selection. 

Beets, — Unlike the potato, this plant is generally health^^ 
in our country. 

Beet and mangel rot (caused by various parasites ’ bacteria, 
Pythiuni de Baryanum, Sphaerella tabifica) is not frequent, peronospora 
{Peronospoya Schachiii) is rare, heart rot (Sphaerella tabifica) is more 
frequent, especially with a dry summer. 

With regard to the maculicular parasites on leaves, they are 
sometimes quite absent when the plants are taken up; some years, 
however, they are abundant, but, developing late, they do compar¬ 
atively little harm. Of these, the following are given in the order 
in which they appear most frequently; Pleospora putrefaciens, Cer- 
cospora beticola, Uromyces Betae, Ramularia Betae, Phyllosticta Betae. 
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Cabbages, turnips, and mangels sometimes suffer 
more or less from finger-and-toe {Plasmodiophora Brassicae), black 
rot {Pseudomonas campestris) and mildew {Erysiphe polygoni), 

(c) Industrial plants. 

Hops. — Hops may be attacked by mildew {Sphaerotheca 
humuli) and by Apiosporium sp. 

Flax. — With the exception of the scald caused by Astero^ 
cystis radicis, which is common in the endemic stage in Flanders, 
flax is almost immune. 

Tobacco. — With the exception of mosaic, tobacco is 
rarely attacked by cryptogamic diseases. 

(d) Forage plants. 

Clover. — Has many enemies, among which the mildew 
disease {Sclerotinia Trifoliorum), which sometimes causes serious 
damage after mild and wet winters, and leaf-spot {Gloeosporium, 
Caulivorum), which came from America in 1901 and is extending, 
should be mentioned. 

Peronospora {Peronospora Trifoliorum) and oidium {Erysiphe 
polygoni) are never abundant ; and cases of dodder {Cuscuta minor), 
are rare. 


Market Garden Plants. 

There are some important cryptogamic enemies to the culti¬ 
vation of these plants, wliich are very prevalent in certain districts 
of the country, especially in the neighbourhood of large towns. 

We will especially call attention, with regard to tomatoes, to 
mildew, against which copper spraying is resorted to, bacterial 
disease {Phytobacter. Lycopersicum) and leaf rust {Cladosporium 
fulvum) ; with regard to celery, leaf scorch {Septoria Petroselini 
Apii) ; with regard to beans, pod scab {Colletotrichum lindemuthia- 
num) ; and with regard to the strawberry plant, to leaf blight* {Sphae- 
relle Fragariae). 


Fruit trees and Bushes. 


The Apple tree. — Apple scab {Venturia inaequalis) of¬ 
ten damages crops seriously, especially after a wet spring (the last 
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fortnight in May is an especially critical period). Preventive treat¬ 
ment, for which Bordeaux mixture is used in preference to Califor¬ 
nian, is scarcely yet in general use in the orchards. 

Powdery mildews {Podosphaera leucotricha) are on the increase, 
especially in the case of certain varieties of apple. Canker {Nectria 
galligena) frequently renders unproductive certain varieties planted 
in compact and, especially in acid soils. 

Brown fruit rot {Sclerotinia fructigena) does not attack the 
young shoots, but often rots the fruit on its approach to maturity 
or, later, during the first months of its storage. 

Rotting of wood and trunk caused by poljrporaceae is rare; 
on the other hand tree root rot caused by Armillaria mellea is ra¬ 
ther frequent, and on pear-trees also, but this parasite does not 
generally attack stone fruit. 

Pear-tree. — Pear scab (Veniuria pirina) is the most 
serious enemy. Leaf mildew {Mycosphaerdla sentina) is very fre¬ 
quent, but appearing late and only affecting the leaves, is much 
less harmful. Pear leaf cluster-cup [Gymnosporangium sabinae) 
is only found where its teleutospore host, the Sabine juniper, exists 
in its near neighbourhood. 

Cherry-tree. — It suffers from the attacks of grey blight 
{Sclerotinia tifierea), the acid varieties of cherry being particularly 
subject, especially the Northern Cherry, the leafy shoots and flower 
of which are often killed in spring. 

Plum-tree. — It is generally free of disease in the early 
stages of growth. Necrosis of the branches, caused by Cytospora 
purpurescens, is rather rare, as is also the stem disease caused by 
Stereum purpureum. 

On the other hand, the old plants often perish progressively 
through the destruction of the wood of the branches and trunk 
by Polyporus ignarius var. fulvus. 

Blister Disease {Taphrina Pruni), witch’s broom (Taphrina In- 
stititiae), leaf brown {Phyllosticta prunicola), blight {Puccinia Pruni 
spinosae) rarely do any serious harm. 

Peach-tree. — Leaf blister {Taphrina deformans) is a 
serious enemy; oidium and gummosis leaf disease {Coryneum B&ye- 
rincki) do much less harm. 

Apricot-tree. *— The apricot-tree, which is little cultivated 
is generally immune from cryptogamic diseases. 
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Walnut-tree. — Tlie fruits and leaves are often spotted 
with black from Gmmonia lej>tostyla and it sometimes perishes 
from the attacks of various polyporaceae. 

Chestnut-tree. — But little cultivated, it is, contrary 
to what has been said, still exempt from the attacks of the danger¬ 
ous canker parasite Endothia parasitica. 

Vine. — Cultivated under glass over wide areas, especially 
in the neighbourhood of Brussel.s; serious enemies to the vine are 
po*wdery mildew (Uncinula necator), which is systematically treated 
by sulphuring, and grey mould {Sclerotinia Fuckeliatta). 

Grape mildew (Plasmopara viticola) does not develop in the 
hothouse, but is frequently observed in the open air on trellis vines. 

Currant-tree. — The currant-tree, sometimes extensi¬ 
vely cultivated, has greatly suffered since 1909 from the attacks of 
American gooseberry mildew {Sphaerotheca ^nors-uvae) ; it does not 
yet exist everywhere, certain districts, very limited indeed, such 
as the Namur region, being still immune. The potassium sulphide 
treatment gives excellent results everywhere. 

lycaf spot (Pseudo-peziza Ribis) sometimes causes the premature 
fall of the leaf of currant-trees, and is then, consequently, very 
harmful. 


Forest and ornamental trees. 

Though the old populations, which are nearly all deciduous 
trees, well adapted to local conditions, scarcely suffer at all from 
cryptogamic parasites, such is not the case with those often planted 
under conditions which but imperfectly fulfil the requirements of 
plant-life, especially of many groups of exotic resinous species. 

Thus the oak, with the exception of mildew {Microsphaera 
Alni var. quercina), which has been prevalent in nurseries and on 
the summer shoots of copses since 1907, has no very serious cryp¬ 
togamic enemies ; neither has the beech, nor the majority ofihe other 
native deciduous species. It should be noted that the elm has 
suffered since 1919, and especially in 1924, from the curious disease 
studied at Wageningen by Mile. Spierenburg, a true sclerosis, of 
which the causes are still quite unknown. 

On the other hand, the Scots pine {Pinus sylvestris) has many 
enemies. Among these, pine leaf cast {Lophodermium Pinastri), 
especially disastrous in nurseries, attacks it in the earliest st£^es; 
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later pine branch twist {Melampsora pinitorqm), root rot {Armil- 
ktria mettea) and coudfer ropt rot {Fames annosus), are among the 
more important. It should be noted that Trametes Pint which 
ravages the old clumps of Scots pines in the Baltic plain and the 
mountains of Central Europe, has not yet been observed in Belgium. 

The Weymouth pine is gradually disappearing under the attack 
of the disastrous pine rust {Cronartium ribicolum), in the absence 
even, it appears, of its teleutosporian host, the currant-tree. 

The spruce suffers less than pines; needle blight {Chrysomixa 
Abietis), needle disease {Lophodermium macrosporum), leaf blotch 
{Ascochyta piniperda) seldom do much damage. Very few species 
of firs are grown. The future of the larch seems to be irremediably 
compromised by the attacks of canker {Dasyscypha Wilkommii) 
which is much more virulent in our country than in its native 
mountains. 


(2) PhytopathoivOGical Organisation. 

(a) Research Institutions. 

State Phytopathological Station at Gembloux. 

This institution was founded in 1804 in the Plant Biological 
Laboratory of the late Prof. Emil Laurent, who requested me to 
study the cases of ciyptogamic diseases which he observed or which 
were submitted to him by cultivators. 

A ver>* modest Phytopathological Service was thus created, 
and it was officially recognised in iqoo and raised to the status of 
a Research Station in 1912, within the limits of an Agronomic Sta¬ 
tion, and under the name of the “ State Phytopathological Station ”. 

Nevertheless this elevation to an administrative hierarchy, 
though followed by improvement in the material equipment of 
the laboratory, was not attended by any development of the work¬ 
ing capacity of the institution, the budget remaining at a ridiculously 
low figure and its scientific staff reduced to a minimum. 

Let us briefly examine the proofs of activity of which the Phyto¬ 
pathological Station at Gembloux has, in spite of these drawbacks, 
been the seat. 

Information Department. — In spite of its being 
absolutely gratuitous, those interested rarely avail themselves 
to any great extent of this Service. The maximum number of 
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written consultations (292) was registered in 1913 ; the yearly average 
is not above 150. ? 

It should be noted that inquiries are mostly received from pri¬ 
vate horticulturists who desire information respecting the enemies 
of their fruit-trees and vegetables. 

Laboratory Research and Practical Tests. 
— Apart from an annual report giving the principal phytopatho- 
logical observations and the results of practical tests, which for 
pecuniary reasons, ceased to appear after 1920, I have published 
since 1894 the following works on theoretical and applied Mycology : 

1894. — Sur quelques champignons nouveaux du Congo. {Bull. 
Soc. beige de Microscopic, Vol. XX, p. 259). 

1901, — Recherches biologiques sur une Chytridinee parasite 
du I/in. {BulL de VAgriculture, 46 pp.). 

1901. — Influence des sels mineraux nutritifs sur la produc¬ 
tion des nodosites chez le Pois. (C. R. de VAcad, des Sciences de Pa- 
fis, Vol. CXXXIII, p. 1032). 

1902. — De rimmunisation de la Laitue contre Ic Mey- 
nier {Idem, t. CXXXV, p. 1067). 

1902. — De la specialisation du parasitisme chez VEry- 
siphe graminis. {Idem, Vol, CXXXIV, p. 210). 

1902. — Contribution a Tetude du champignon du caryopse 
des Lolium. {Bull, de la Soc. de Bot. de Belgique, Vol. XLI, p. 61). 

1903. — De la specialisation du parasitisme chez VEry- 
syphe graminis, 2“^ note. (C. R. de VAcad, des Sciences de Paris, 
Vol. CXXXIV, p. 1068). 

1903. — Recherches sur la rouille des Cercales. {Bull, de 
VAgriculture, 40 pp.). 

1908. — Une maladie nouvelle du Poirier. {Bull, de la Soc. 
Royale de Botan, de Belgique, Vol. XI/V, j). 343). 

190Q. — De Tapparition, en Belgique, du Sphaerotheca Mors- 
Uvae. {Idem, Vol. XLVI, p. 337). 

1921. — Contribution a Tetude des champignons fructicoles 
de Belgique. {Idem. Vol. LIV, p. 109). En collaboration avec 

E. MARCHAt. 

1922). — Champignons parasites nouveaux pour la flore beige 
recoltes en 1915-1918. {Idem, Vol. LV, p. 47). En collaboration avec 

F. Sternon. 

1923. — De Thomothallisme de quelques Ascomyc^tes. {Bulk 
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/a Classe des Sc, de VAcad, Royals de Belgique, i, janvier), Eli 
collaboration avec E. Marchai,. 

1924). — Sur les rapports existant entre des formes coni- 
diennes du type Ramularia et le genre Entyloma, {Bull, de la Soc. 
Royale de Bot, de Belgique, Vol. EVII, p. 51). En collaboration avec 
M. F. Sternon. 

1924. — De la pretendue existence, en Belgique, de YEndothia 
parasitica du Chataignier, {Congrh de VAss, frang, pour VAvancement 
des Sciences, Liege), 

1924, — De Teniploi du carbonate de cuivre pour la desin- 
fection du grain clans la lutte contre la carie. [Idem), 

Other institutions for research. 

The Agricultural Institute of the Catholic University at Ton- 
vain has a Chair of Applied Cryptogamy, the holder of which. 
Canon Biourge, is carrying cm valuable work in Microbiology, 
but no special research work is carried on at the University in 
Phy t opal li ology. 

The instruct ion given at the Flemish Agricultural Institute, 
founded at Ghent in 1920, also includes a course of Botanical Path¬ 
ology, under M. liovK, Chief of the Phytopathological In¬ 

spection Dcjjurtnieiit, for wliich a laboratory for research work has 
recently been e(|uij)ped. At the Hortkiiltural School at Vilvorde 
a labc^ratory for the study c/f horticultural plant diseases has also 
recently been organised, under the direction of Professor vSeghfcrs. 
These institutions, whicli are still in their infancy, have not yet 
achieved any important work. 

It should be noted that the State Botanical Gardens at Brus¬ 
sels have had 011 their staff mycologists who have treated various 
problems in Plant Pathology, of wdioni the late Custodian P. Nypees 
is deserving of special mention. 

b) Phytopathological Legislation and Phytopathological 
Inspection Department, 

Previous to 1912, Belgian legislation for the protection of plants 
was almost non-existent, there being laws only for the destruction 
of thistles and calequllars. 

The law of 27 June 1912 made it possible to adopt severe 
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measures for preventir^ the introduction into the country of insects 
or other animals, and cryptogams or other plants harmful to crops. 

Thanks to these new provisions, and under pressure of the 
restrictive measures adopted by the United States against the im¬ 
portation of Belgian horticultural products, a Ph3rtopathological 
Inspection Department was organised. 

Finally, decisions have recently been taken with a view to con¬ 
trolling the woolly aphis {Schizoneura lanigera) and the American 
mildew on the currant-tree {Sphaerotheca Mors-Uvae), and for re¬ 
gulating the importation of potatoes in order to prevent the coun¬ 
try being invaded by the Doryphora decemlineata and Synchytrium 
mdobioticum. 

The Phytopathological Inspection Department known in Bel¬ 
gium as the " Special Phytopathological Department ” undertakes 
to inspect: {a) the horticultural establishments, properly so-called, 
every six months ; (p) the horticultural and agricultural products in¬ 
tended for exportation, for which a phytopathological certificate 
must be obtained; (c) the horticultural and agricultural products 
which it is proposed to import without certificates. 

The staff of this Department at present includes : an Inspector, 
Chief of the Department; an Assistant-Inspector; an expert; five 
assistant-experts; eight Members of the State Council of Horticul¬ 
ture are also attached to the Department as assistant-experts. 


CONCLUSIOKS. 

A general survey of the phytopathological problem in Belgium 
leads to the following conclusions : 

The sanitary state of crops is, on the whole, comparatively 
satisfactory and really disastrous cases of di& .se are rare. 

The ph> topathological factor should nevertheless be taken 
into very serious consideration especially at the present time, when 
there is urgent need to intensify in every possible way all forms 
of crop production. 

In order to reduce the very considerable losses caused by the 
phytopathological factor, it is necessary : 

(i) to develop the working equipment of the Phytopathological 
Research Institutions in order to enable them to study the diseases 
which attack crops and to determine the local conditions under which 
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the evolution of the parasites takes place, which is indispensable 
for establishing a scientific scheme of control; 

(2) to insure a close collaboration of these phytc^athological 
research stations with the Meteorological Departments and Research 
Station for the Improvement of Cultivated Plants, in order, on 
the one hand, to determine the relations existing between the course 
taken by diseases and meteorological conditions, and on the other 
hand, to endeavour to produce varieties which offer resistance to 
the principal diseases; 

(3) to complete and revise the legislation on the supervision 
of plant hygiene and to develop the Phytopathological Inspection 
Department so as to extend its competence and action to all forms 
of plant production; 

(4) to organise an active campaign for diffusing a knowledge 
of plant diseases and the means of controlling them in a practical 
way. 

Em. Marchaiv, 

Difictor of the State Phytopathological 
Station, Gembloux, 
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APPARATUS FOR SOIL VOLUME DETERMINATION. 

With the object of obtaining the inOvSt accurate resnlts possible 
in vohinie and pore space determination, especiall}" as regards soil 
types tinder natural conditions, Frostorus (i) constructed an 
apparatus in which llie volume of the sample is displac(‘d by mercury. 
With this a]>paratus accurate results could bc^ obtained, but the 
determination process involved loss of time through weighing, es¬ 
pecially in the case of small samples. As the a])paratus was made in 
Helsingfors during the War, it left something to be desiied in the 
matter of material and finish. With the object of imjiroving the 
original apparatus, FKAUENFm.DKR attempted to siin]>lify it, so 
that the dis])laccd volume could if xxissible be measured without 
weighing, and long calculations bo thus avoided. 

The apjjaratus showai below is the result of the proposed al¬ 
terations. 

Description of the apparatus. The ajiparatus consists of three 
principal parts (Plate XXIII, fig. 55): 

i) The volume determination cylinder. -- This consists of an 
upper cover and a lower jiart (B). The top part is fastenc^d by 
means of three lever clamps to the foot, so that the marks on 
either part pass one over the other. The pointed ajK'X of the 
cover passes up into a tube, at the end of which there is a 
tap h. In front of this outlet in the cover a glass tripod is attach- 

(i) Benj Frosterus, Geol. Komm , in Finland: Agrogeologischkarter, Vol. 2 , 
1 ^. 22, 1916, 168) 1. 1. 




Complete apparatus with p\cnometcr; 
ail'I burette 
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ed to prevent the sample from coming into contact with the 
outlet. From the lower part B a tube issues as far as tap a, 
where the filling funnel A and the continuation of the cylinder C, 
which lies under tap 6, branch off. 

The inner diameter of B is 50 mm. and its height 100 mm., 
so that samples up to 100 cc. can be determined. 

In order to avoid the breaking of parts A and C, these are 
attached to the lower part B with the metal band M, to which 
the lever clanii)s are also fastened. 

2) Pycnometers. 

3) Burette. 

In addition to the pycnometers and burette the apparatus 
includes a mercury i>ressure-guage. 

Manipulation of the apparatus. The mercury enters the 
cylinder from below^ whereby the bubbles adhering to the glass are 
expelled. 

The filling is done in th(‘ following manner : 

The tap a is turned off against B(iK)sition 2), and the funnel A, 
filled with mercury and a, are brought slowiy into position 5. a 
and C are thus placed in communication and the air under the 
merciiry in A is driven out. Now tap b must be opened and the 
space B can, in position i, be'filled through A until the excess runs 
through b towards C. ; i is then ch)sed. The excess in C is then 
allowed to run out, position 2. Tap a is lengthened by a piece 
of tubing about 12 cm. long, so that the mercury may be allowed 
to flow easily and without loss into a vessel ; the merciir}" in A 
is likewise expelled by position 3. The a])paratus is now ready for 
use. The collecting vessel with the excess niercuiy" is removed and 
another put in its jdace. Tap h is opened and a brought into 
position 4, so that sufficient mercury may be allowed to flow^ out 
of B to leave the cover free. The three springs i>ressing tightly 
on the cover are then loo.sened and the latter is removed. The 
sample, of wiiich the volume is to be determined, having been weighed, 
is placed on the mercury, the cover is closed, and the filling begins as 
before (the air being exjxjlled by position 5) in the positions i, 2 
and 3. The overflow now collected corresponds to the volume. 

In order to determine this volume as exactly as possible, pycno¬ 
meters were found to be most suitable. A series of 6, of 50, 25, 20, 
15, 10 and 5 cc. were used. Volumes below 5 cc. wrere measured in 
a burette of 5 cc. cubic content by 50 cm. in length, so that cc. 
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can be determined very accurately. The upper part of the burette 
expands in the form of a bulb. 

The filling of the pycnometers is best done in a small flat 
evaporator with a vent. There is ako a brush and rubber ball for 
blowup out the mercury remaining in the taps and tubes. The 
apparatus is emptied by first opening tap b and then bringing tap 
a into position 4; this position is shown in fig. 56, to the left, in 
the longitudinal section. 

After the removal of the sample, dust, sand, soil and other im¬ 
purities are often found to be floating on the mercury. These may 
be removed with a piece of wadding. 

If samples soaked with parafiin are tested, the apparatus mtist 
be cleaned more often. 

Accuracy of the apparatus. — The results are given imder the 
following formulae: 

Weight of the sample.w in grams 

Volume. V in cc. 

Volume-weight. w 

Specific weight.s 

w 

Pore space (in %).(s — v) 100 

s 

The si>ecific weight of porous substances (checks) is determined, 
as usual, with the pycnometers. 

In order to test the accuracy of the apparatus a number of 
samples were repeatedly determined. 

A red quartzite on which 10 determinations were made on 
different days, always gave the same results: 


Weight of the sample ..37.120 gm. 

Volume.14.600 cc. 

Volume weight. 2.54 


The greatest errors occurred with porous, non-paraffin substances. 
For instance, a quartemary clay brick, gave 3 determinations out 
of 10 which showed 0.015 cc. in excess of the others. 
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Weight of the brick. 

Vol., (7 readings). 

VoL, (3 » ). 

The volume-weight,'is therefore 
and the volume-weight, . . . 
The specific weight was . . . 

^^-55 ~ ’^•94) 100 

Pore space, - - — — ^ 

2.55 

^ (2-55 - 1-93) 100 

Pore space, 

2.55 


23-92 % 
23-96 % 


49.770gm. 
25.650 cc. 
25.665 » 
1.940 

1- 939 

2- 55 


The difference is therefore 0.04 %, in the most unfavourable 
conditions, i. e. when the volume weight of 1.939 is not raised to 1.94. 

This, so far the greatest difference shown, naturally arose only 
from the fact that the porous check was non paraffin, and for this 
reason mercury penetrated it and escaped measurement. 

The application of the apparatus. — The apparatus is adapted 
for testing • Soils, minerals, various kinds of stone, potter’s clay, 
artificial stones (beton or concrete), etc. 

A number of examples are given below 


Pore space 


Specific I 
weight I 

I 


57.5 

43.1 

39.8 

40.2 

39.1 

37.2 

31.9 

28.3 
29.2 


2.06 I 

I 

2.69 
2.61 I 

2.73 

2.73 

2.71 

2.72 
2.68 
2.77 


67.8 

53.3 

22.9 
25.8 
29.0 


2,27 

2.57 

2.71 

2.67 

2.68 


Volume 

weight 


SAMPLES 


I.13 

1.57 

I 03 
1.66 
1.70 

1.85 

I 92 
1.96 


0.73 

1.20 

2.09 

1.98 

1.90 


Soil types. 

Gystje type Postglacial clay, Odnaes, Pojo. 
Postglacial clay, Aemxnne > HahUce 
Glaa<U band clay Vestankvarn 
» » » Pargas 

Mo, Odnaes - Pojo 
I4glit mjaela clay, Mustiala 
light mjacla clay, Kelivaara 
Cambridge clay, Kivimiemi 
Cambridge cla3, Kiviniemi 

^ Soil section. 

Mo rich in humus A - bed > 

» » B - bed ) 

Marshland, marl (bituminoussoil) upperbed ) ^nridi 

middlebcd i 

Marl under bituminous soil (subsoil) 
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PoicstMce 

Specific 

uveight 

Volume 

weight 

SAMPI4ES 




Minerals and Stones, 



1.24 

Anthracite. 



1.88 

Schungite (Schunga) - Olonetz. 



1.92 

Graphite Schungite from Suojaervi * Finland. 



2.09 

Graphite (earth) from Krumau - Bohemia. 



2.46 

» (crystal) » Maentyhaiju - Finland. 


2.65 

2.65 

=> Quartz. 


2.60 

2.60 

es a 


2.44 

2.44 

=« Tnndinite (somewhat impure, graphitic.) 


2.42 

2.42 

Chry-tobalite ('-omewhat impure, graphitic). 


2.19 

2.20 

Quartzglass. 



2.55 

Feldspar from ICimito - Finland. 



3.15 

Tourmaline from Tyrvea » 



4.10 

Gadolinite from Kimito * 



2.57 

Hapakivi gianitc from Aeland - Saltvik. 



2.68 

» » Mariehamn. 



2.()5 

» Kotka. 



2.64 

» » Simola 



2.09 

Granite from KfUajoki. 



2.66 

» » lisalmi 



2.65 

» » Ny^ial^ 



2.79 

Diorite v Kaalitnio 



2.09 i 

Diabase » I,avia, 



2.88 

Gabbro » Kyviukaeae. 



3.40 

Amphibolite » Deppaevirta, 




Brick earth products. 

36.8 

2.96 

1.87 

Cambridge clay heated to ooc® C. 

24.0 

2.66 

2.02 

» » If V 1000® » 

12.5 

2.55 

2.33 

» » a a 1100° » 

9*3 

2.57 

2.33 

» * a a 1150° » 

30.1 

2.65 

1.85 

» » clinkers 

11.2 

2.58 

2.30 

a a a 

23.9 

2-55 

1.94 

Builders’ bricks, po.stglacial clay (Aminne) heated to 
900° C. 

21.3 

2.62 

d.o 6 

I Quartz-clay l»ricks from Sweden 

25*4 

2.44 

1.82 

Quartz-lime bricks from Sweden. 

28.5 

2.56 

1.83 

“ Stella ’* bricks. 

22.4 

2.41 

1.87 

Qi&rtz-limestone lo from Germany. 

20.0 1 

2.39 

1.91 

» 12 » 

26.1 

2.49 

1.85 

» 22 » Finland 

40.2 

2.69 

1.57 

» 30 » * 


B. Frosterus and H. Frauenrei,der. 
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HYDROGEN.PEROXIDE CATALASE OF MARSH SOILS. 

The influence of the soil as a positive catalytic agent 
in the combination of hydrogen with oxygen at an ordinary 
temperature was already known by Theo. De Saussure (i), 
Liebig and H. Immknborf, The last named ascribed this interesting 
property to the microorganisms of the soil. A. J. Nabokisch, Le- 
BEDEFF (3), EIaserer and others further investigated this question. 

The converse phenoiueiion, that the soil liberated molecular 
oxygen from hydrogen-peroxide was known to Berzeeius (4), 
Frass and Schoenbein (5), and in recent times was investigated 
by J. Koenig (6), C. Kopfknrath, Hasen-Baeumer and Papa 
Kaeantarl\n (7). In tliis respect the soil resembles certain cataly¬ 
tic agents, such as the fine dust (of almost colloidal fineness) of some 
metals : gold, silver, platinum; many oxides (8), manganese dioxide, 
manganese tetroxide, ferric-oxide, super-oxides, sesquioxides, the 
ultra-violet rays ami some enzymes (9). 

Koenig considers the hydrogen-peroxide catalase of the soil 
(he finds it alxsent after lilx^ratiug nioleculat oxygen from 
to be a very important property (10) of the vSoil, and ascribes it in 
the first place to the enzymes in the micro-organisms and vegetable 
matter, for he found that this property of the soil diminished 
after partial sterilisation by heating, chlorofonn (it) or 
carbon disulphide. Like Coppenratii and Hasenbeaumer, he 
exj)lains this by its close connection 'with the humus content. 
May and GiLUi: held the same opinion (13). Many investigators 
consider it of very great importance in estimating the properties 
of the soil (14), others, for instance D. CiioaCHATK (15), measure the 
biological index by it. Koenig gives numerous instances of ca¬ 
talytic action before and after soil sterilisation, and from his dis¬ 
coveries it is evident that inorganic matter also plays an important 
part and that it is a question not only of soil catalytic action (16) 
by bacteria or the residues of organic matter. Tliis is found to 
be the case also as regards marsh soils. 

In spite of the fact that the origin of this soil catalase cannot 
be attributed strictly to the characteristic properties of the soil 
only, it will not be without interest from a purely soil science point 
of view, to compare the catalytic capacity of some marsh soils and 
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endeavour to ascertain some relations, or at least tendencies among 
them. It will be shown how in a lai^e number of soil types the 
hydrogen-peroxide catalase in vertical sections alters, and how 
it is changed by drying the soil at different temperatures. Types 
of different texture and, where possible, from different climates 
will be considered. An attempt will be made to find a connection 
between this soil catalase and the physical structure, hygro- 
scopicity and constant and variable soil reaction. 

The degree of soil catalase was measured eudiometiically. As 
the decomposition of the hydrogen peroxide of most of the catalases 
also depends on the H,Oj concentration and the reaction temper¬ 
ature, the working conditions were in every case identical 
and constant. Five gms. of fine earth were treated, 20 cc. of HjO, 
were added and the temperature kept at exactly 17® C. The first 
determinations of liberated oxygen were made without reduction 
of atmospheric pressure, the second were ascertained after such 
reduction (the second result is therefore much smaller than the 
first). 

T3pes were examined, the majority of which in the ZemedELSKY 
Archives (17) showed that they were related in physical composition. 
Here, for the sake of brevity, their physical composition will not 
be discussed, but only their pedological classification (according 
to KopECKY), and for a more complete soil determination is added 
the hygroscopicity according to RodEwald-Kitschnereich (18) 
and the calcium carbonate content estimated approximately with 
the Kreidl volumetric apparatus. 

As may be seen from Table I, the soil substance varies very 
much in composition. 

The oxygen set fiee by the treatment of air-dried soils (under 
conditions given above) is shown in Table II, column a. 


(Tabee I, see page lof). 
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Tahub I. 




t07 






pH 




3 


xeactloa 


Depth 


A 

<? 



Origl]i 


Soil type 

5 



jK 


in cm. 


i 

s 

1 

s 




§ 


i 

1 



I. — AOSICULTORAL SOILS. 





I. HuUn. 

10-20 

humous loam — dark brown. 

5.28 

O.I 

7.3 

7.0 

f . 

30-40 

»l If M 11 

5.98 

0 

7.1 

7.0 

)» . 

60—70 

fl II It t* 

5.75 

0 

7.1 

7.0 

» . 

90-100 

It II II II 

6.25 

0 

7.0 

7.0 

» . 

120-130 

Yellow l^oess loam. 

3.19 

0 

7.3 

7.0 

» . 

300-310 

II »» 11 

— 

9.64 

7.3 

7.2 

2. Bfcst-HtiUn. .... 

10—20 

.sandy loam — brown . ... 

4.40 

0.3 

7.3 

7.2 

» . 

20-30 

” — dark brown. . . 

449 

0,4 

7.3 

7.2 

» ... 

40-50 

slightly clayish sand — yellow . 

1.63 

0 

— 

7.2 

3. Slapanice 84 ... . 

20-30 

clay loam — brown. 

6.87 

0 

7.2 

7.0 

» .... 

40-50 

clay loamy soil — brown . . . 

7.74 

O.I 

7.2 

7.2 

i ... 

60-70 

yellow loess loam .. 

5.45 

19.6 

7.2 

7.2 

)j .... 

120-130 

It II II 

5.07 

17.0 

7.2 

7.3 

» 

i.i| 0-150 

It II II 

. 

— 

32.7 

7,2 

7.3 

4. Slapanice 85 ... . 

10-20 

day loam — brown . 

7.08 

0.2 

— 

— 

n .... 

40-50 

clay loamy soil — brown . . . 

8,18 

0 

— 

— 

» ... 

80—90 

yellow loess loam . 

6.77 

0.2 

— 

— 

M .... 

130-1401 

It It It 

— 

12.0 

— 

— 

5. Ivanovice. . . . 

10-30 

humous day loam — dark 







brown . 

6.18 

0 

7.2 

7.2 

» . . . 

44—60 

clay loam — yellow . 

6.56 

0.5 

7.2 

7.2 

» . 

60-75 

loam — ydlow . 

5.22 

10 

7.3 

7.3 

» . 

80-90 

»f tf 

4.88 

14.7 

7.3 

| 7.3 

6. Hndktvany-Sanov . . 

20-30 

humous, sandy, day loam — 







black . . 

8.58 

0.3 

7.3 

7.2 

» . • 

90—loo 

day loam — greenish ..... 

11.62 

19.4 

7.2 

, 7.2 

Hiabitice . 

10-20 

loamy sand — brown . 

2.38 

O.I 

71 

70 

7. Hustopefi . 

5-15 

loam — brown . 

5.53 

II.6 

7.3 

7.3 

« .. 

20-30 

•* — grey .. 

6.08 

6.5 

7.3 

7.3 

» . 

35-45 

II II 

4.94 

26.9 

7.3 

7.2 

y . 

80-90 

fine sandy loam — ydlow . . . 

bo 

0 

18.4 

7.2 

7.3 

S. Olomottc . 

20-30 

sandy loam — brownish — 



i 




yeUow .;. 

3.06 

0 

7.1 

7.0 

» .J 

50-60 


I.IO 

0 

7.0 

6.5 

• Upper OrtBteia | 

60-65 

slightly clayish sand —« reddish. 

1.65 

0 

6*5 

6.5 
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Table I [continue^. 




■ 



pH 




*c 


reaction 


Dept 


*84 

q 


— 

Origin 


Soil type 


u 




in cm. 


1 

s 

1' 





s 


1 

1 

8. Olomouc I^ower Ort- 


slightly clayish sand — strong 





stdn .. 

c 

00 

reddish. .... 

1.86 

0 

6.3 

6.5 

9. Hodonin. 

10-20 

slightly clajrish sand—dark brown 

I.Ol 

0 

7.1 

7.0 

» . 

35-45 

slightly clayish sand — brbwn. 

0.61 

0 

7.1 

7.0 

» . 

80-.90 

slightly clayish sand — yellow. . 

0.48 

0 

7.0 

7.0 

» .. 

250 

clay loam — greenish . . 

6.69 

3.2 

7.2 

7.1 

10, Hrufcovany ..... 

10-20 

claj’' sand — black. 

3 . 9 T 

0.3 

7.3 

7.2 

» ..... 

30-40 

clay loamy sand — brown . . . 

5-73 

0 

7.2 

7.1 

i) ..... 

6c>-8o 

clay loamy sand — brown-yellow 

5.24 

0 

7.1 

7.0 

» . 

T 50—160 

clay loamy sand — yellow . . . 

1.62 

6.1 

7.3 

7.2 

'II. PoStom^. 

10-20 

sandy loam — brown ..... 

3.0O; 0 

7.1 

7.0 

» . 

30-40 

»> »» »» 

3.94 

0 

7.1 

7.0 

» . . 

00-70 

loamy .sand — yellow-brown . 

2.881 0 

7.1 

7.0 

» . 

150-160; slightly clayish sand — yellow . 

i. 5 «, 0 

7-3 

7.0 

12. Val Mezeiid . . 

10-20 

slightly humous clay loamy sand 







— yellow. 

3.14 


6.4 

6.4 

» .... 

30-40 

sandy loam — yellow .... 

2.61 

0 

^.5 


M ... 

60-70 

yellow loam.. 

5.95 

0 

^>.5 

6.3 

)) .... 

120-1301 lofuii — yellow . . .... 

5-85 

0 

6.4; 

,4.9 

13. Radomin. 

8-13 

1 ’» *» . 

1 

3.81 

0 

7.1 

6.4 

» . 

30-40 

ff 

4.261 0 

6.4 

4.6 

» . 

80-90 

loamy sand — yellow. 

4.51 

0 

‘ 0 . 4 | 

4.4 

14. I'ichii .. 

5-15 

loam — grey . 

5.07 

0 

! 

0.4 

» .. 

20—30 

; loam — yellowish . 

5.43 

0 

1 6.6 

!6.3 

» .. 

70-80 

! fine sandy loam - - yellow . . . 

9.67 

0 

6.3; 

1 4-4 

» . 

150-160! clay loamy soil — yellow 

i 

8.55 

0 

6 . 3 | 

i 

14-4 

1 



II. — Forest Soils. 



i ! 
! 

1 1 
1 


15. Adamov . 

0-3 

forest litter . 

10.72 

0 

1 

5.9 

5.4 

» . 

3-17 

clay loam soil — light yellowish 

4.28 

0 

6.3 

4‘5 

» . 

17-34 

»* ** — nearly white . 

3.67 

0 

6.9 

6.1 

» . 

34-49 

» » »» _ yellow .... 

6.01 

0 

7.1 

6.3 

» . 

49-74 

” ” — bright reddish 

8.10 

0 

7.1 

6.3 
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Tabie n. 


log 



a 


b 


e 


d 


Deptb 

in cm. 

AiT*dricd soil 

dried at 

55*0. 

dried at 100 * C. 

boiled in water 
for X minute 

Time 

0 , 

Time 

Ot 

Time 

0 . 

Time 

Ot 



in Min. 

1 

in cc. 

1 

in Min., 

incc. 

in Min. 

incc. 

in Min. 

Incc. 


10 

57.2 

5 

38 

' 

5 

27,2 

5 

29.6 

10-20 

[lO 

58,2 

10 

43-4 

10 

50.5 

30-40 

10 

52.4 

1 5 

33.5 

5 

27 

5 

27 

I 


10 

42.6 

10 

49.2 

60—70 

10 

; 

0 

M 

! 39 

5 

10 

19.8 

31.3 

5 

10 

1 

20.7 

36.4 


10 

1 

5 

1 14*4 

5 

12.2 

5 

9.2 

00-100 

} 20 

jiu 

i 22 

10 

18 

! 

16.3 

1 

! 


; 25.0 

i 5 

* 18.8 

1 s 

i I.S 

! S 

8.6 

1 120-130 

10 

(10 

1 28.5 1 10 

; 23 . 8 , 10 

1 18.8 

1 ; 

1 300 - 310 '; <>' 50 '' 

80 

1 

5 

1 80 

1 

) 5 ! 73.2 

) 5 ^ 40 "; 80 

1 5 

1 5 4 

1 75 

I 85 


Origin 


I. — AGWCUtTURAL SOM. 

X. Hulio . . • 


2. Brest-Hulin. 


3. Slapanice 84 


4. Slapanice 85 


i IO--2U 
] 20-30 
I 40—50 


1 


20-30 

40-50 


0 

10 

5 

10 

3 

6 


5 


60—70 ^ 

10 


I 120-130) 


I 140-150 


5 

10 


10—20 i 4'io"’ 


40-50 
8o-<)o \ 
130-140 
10-30 


5 

</io" 


3 

10 




44-^° i I 


7 12 


60-75 


5 

10 


29 .^; 

5 i 

24 i 

5 i 

.. ! 

49 ; 

10 j 

39 : 

10 1 

35 -(>| 

28.21 

5 i 

25*2' 

5 i 

2I.oi 

41.8! 

10 

39.01 

10 : 

354 1 

70 

80 I 

5 

<‘'33"; 

93*9 j 

80 1 

5 i 

7 ' 6 " j 

60.4 j 
80 j 

72.3. 

5 ! 

71 ; 

5 1 

69.8 

60 j 

^ f .ff 1 

9 4 ! 

80 ] 

6'i/' 

80 

68.0! 

5 ' 

79.9 

5 : 

754 

80 ! 

5 Y' 

80 . 

5''22"; 

80 

•16 ' 

5 ' 

514 

5 ! 

50.8 

79.2; 

8 ' 25 "| 

80 

8 ' 45 "j 

80 

01 

5 

61.8 


()I.2j 

1 80 1 


bo 

7'2 2''! 

80 

1 1 

1 22 

5 

23.4 

5 i 

20.4 

I 35 1 

10 1 

38.4! 

10 j 

34.9 

1 i 

2 o 3 " 

80 

3 ' 53 "j 

80 1 

; 53 - 8 ; 

5 

53 

5 ' 

45 ‘ 2 l 

80 I 

8 ' 47 "; 

80 

10 1 

794 

43 j 

5 

40 


39.8 

! 68.2 1 

10 

(>9.8 

10 ! 

98.3 

1 48.6 

5 

18.4 

1 5 ! 

45-5 

j 77 

0 ^ 35 " 

80 

! 10 } 

1 1 

78.4 

93*1 

5 

00.2 

5 i 

59 

' 80 

7'26" 

80 i 

1 8 'i 9 ''| 

80 

5.5.2 

5 

53 

5 

50 

30 

cc 

Oi" 

00 

80 

j 9'35'i 

80 

46.4 

5 

51.6 


51.6 

79 

9 'l 3 " 

80 

1 8 ' 5 o" 

80 


5 

10 

5 

10 

7 ' 45 "| 
5 i 

7 ' 40 "; 
5 ! 

5 '^ 5 "\ 
5 

S ' S " 

5 

8 ' 23 ' 


5 

10 

5 

xo 

5 

10 

5 

10 

5 

10 


19.8 

34.3 

16 

31.7 

56 

«5 

60.8 

85 

79 

85 

54 

«5 

52.8 

85 


84 

85 
43.^ 

79.2 

33*2 

61.2 

35*4 

65.6 

35.2 

74 

37.8 
71 

46.6 

81.8 


5. Ivanovice . 
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Tabia n {continued). 




a 


b 




d 


Oxigitt 

Bepth 

in 

Alr-dxled Boil 

dried at 50* C. 

driedatzoo*C. 

boiled in water 
for X miniite 


Time 

0, 

Time 

0, 

Time 

o« 

Time 

* 0, 




in Min. 

in cc. 

in Min 

inoc. 

in Mitt. 

incc. 

la Min. 

incc. 

5. Ivanovloe. 

8o- 

5 

47.2 

5 

48.6 

5 

49 

5 

35.4 


10 

75 

9^28" 

80 

9 " 25 " 

80 

10 

69 

6. Hntfiomy*Baxiov. . 

20-30 

5 

7 ' 5 o" 

66 

80 

5 

5,12"' 

78.3 

80 

5 

7 

67.6 

80 

5 

7 'i 3 " 

66.8 

85 

> . • 

90-100 

5 

15.4 

5 

13 

5 

13.6 

5 

4.6 


10 

23.6 

10 

22*8 

10 

22.4 

10 

XX.4 

Htabetice. 

10-20 

5 

23.4 

5 

21.4 

5 

17.2 

5 

X 2 



10 

31.8 

10 

30.3 

10 

23.2 

xo 

20 

7. Hustopefi. 

ws 

5 

5 ' 5 " 

79 

80 

4 'i 5 " 

80 

5 

5 ' 3 o" 

75.4 

80 

5 

8'58" 

75 

85 

» . 

20-30 

3 ' 5 o" 

80 

3 ' 23 '' 

80 

5 

5 ' 3 " 

73.6 

80 

5 

5 'i 5 " 

85 


35-45 

5 

47-6 

5 

46 

5 

41.2 

5 

33 


10 

72 

10 

74.8 

10 

68.8 

10 

63.6 


80-90 ’ 

5 

43 .<> 

5 

47 

5 

43.4 

5 

3 * 


10 

715 

10 

78,2 

10 

73.6 

10 

59.2 

8 . Olomouc.. 

20-30 - 

5 

10 

J 7.8 

2^.8 

5 

10 

12.5 

17.7 

5 

10 

6.6 

IX 

5 

10 

6.6 

11 

» . 

50-60 j 

5 

10 

6.6 

7.0 

5 

10 

4 

3.8 

5 

10 

2.4 

1.8 

5 

10 

0.4 

I 

» Upper Ortstein 

60-65 j 

5 

7 ' 3 o" 

59.8 

80 

5 

7'io" 

62 

80 

5 

8'2" 

56 

80 


— 

» I/>wer Ortstein. 

75-80 1 

5 

10 

11.6 

14.7 

5 

10 

7.2 

7*8 

5 

zo 

7.6 

10 

5 

10 

2-4 

3.9 

9. Hodonin .. 

10-20 j 

5 

10 

5 

7.8 

5 

4.8 

5 

4.7 

10 

12 

10 

9.8 

10 

6.4 

10 

7 

9 . 

35-^5 1 

5 

10 

4.8 

! 4.3 

5 

10 

3 

2,6 

5 

10 

2.2 

X 

5 

zo 

0.4 

0 

m . 

80-90 1 

5 

4.6 

5 

2,2 

5 

1.4 

5 

r .4 


10 

3.4 

10 

I 

10 

0.2 

10 

0.5 


250- 1 

5 

32.5 

5 

30.2 

5 

34*4 

5 

x8.8 

* . 

10 

54.8 

10 

54.8 

10 

57.8 

10 

39 

zo, Utuiovany. 

10-20 1 

5 

10 

36.8 

50.8 

5 

10 

34 *G 

50 

5 

10 

30.8 

44 

5 

xo 

26 

39 


30-40 1 

5 

67 

5 

66.8 

5 

62.6 

5 

27 

N . 

6 ' 3 o"' 

80 

6'22" 

80 

6 ' 45 " 

80 

xo 

54*5 

» . 

70-80 1 

5 

9 

54.4 

80 

5 

8'22" 

54 

80 

5 

7 ' 59 " 

56 

80 

5 

xo 

! 40 

72 

» . 

I50-i6o| 

5 

10 

42.8 

68.2 

5 

lo 

46.8 

75.6 

5 

9'20" 

51 

80 

5 

xo 

36 

63.2 

xz, Po8toni&. 

10-20 1 

5 

21.2 

5 

19.5 

5 

17.2 

5 

12.2 

10 

30 

10 

28.6 

xo 

25 

10 

20.0 

9 ...... 

30-40 1 

5 

10 

20.4 

29.2 

5 

10 

16.7 

25.2 

5 

xo 

16.3 

26.2 

5 

xo 

8.7 

I 7 .a 
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Tasub n (continued). 




a 


b 


c 


4 


Origin 

Depth 

Air-dried soil 

dried at 50* C. 

dried at zoo* C. 

boiled in watet 
for I minnte 



Time 

0. 

Time 

o« 

Time 

0, 

Time 

0, 



in Min. 

incc. 

in Min. 

incc. 

in Min. 

incc. 

in Min. 

incc. 

IX. Poetonrik. 

60-70 

5 

12.2 

5 

8.8 

5 

6.2 

5 

3.7 


10 

16 

10 

12.3 

10 

9.6 

10 

7.8 

» ...... 

250-260 

5 

10.4 

5 

7.3 

5 

7.2 

5 

1 


10 

12.4 

10 

8.3 

10 

8.8 

10 

2.2 

13 . VbI Xeziiid .... 

10-20 

5 

28.6 

5 

22.2 

5 

18 

5 

18.7 


10 

38.8 

10 

32.6 

10 

26.6 

10 

29.2 

» ... 

30-40 

5 

3^.8 

5 

30.2 

5 

25.4 

5 

24 


10 

50.8 

10 

43.4 

10 

38.9 

10 

38.8 

» .... 

60-70 

5 

33.0 

5 

32.4 

5 

23.8 

5 

22.3 


10 

46.8 

10 

46.8 

10 

42 

10 

37 

)» , . . • 

120-130 

5 

14 

5 

10.8 

5 

14.I 

5 

6 


10 

2k) 

10 

16.7 

10 

20.5 

10 

12.4 

13. Radomin.. 

8-13 

5 

37 

5 

34.2 

5 

26 

5 

33 

10 

52.2 

10 

51.8 

10 

37.8 

ID 

49.4 

» .. 

30-40 

5 

2.5 

5 

3 

5 

1.2 

5 

0.8 


10 

2.2 

10 

2.6 

10 

0.4 

10 

— 

» •. 

80-90 

5 

2.2 

5 

2.2 

5 

— 

5 

2.8 



10 

x.o 

10 

1.2 

10 

— 

10 

1.8 

14. Tich 4 . 

5 -X 5 | 

5 

44.6 

5 

43.6 

5 

35.2 

5 

31 

10 

69,8 

10 

65.6 

10 

53.3 

10 

53 .<> 

» . 

1 

20-30 j 

5 

10 

25 

30.2 

5 

10 

20.8 

32.5 

5 

10 

18.6 

26.7 

5 

10 

15.2 

28 


70-80 j 

— 

— 

5 

7^>.4 

5 

66 

5 II" 

56 


5 

80 

5'2l" 

80 

6 ' 35 "i 

80 

8' 

85 

» ... 

i50-i6oj 

5 

22.3 

5 

22.8 

5 

18,5! 

5 

6.4 


10 

33 .t> 

10 

3 t» 

10 

27.3! 

10 

14*5 

n.— PoREST Soils. 




1 

i 







1 

0-3 j 

5 

52.4 

5 

47.4 

i 

5 

20.4 

5 

35*6 

15. ▲damov.. 

10 

783 

10 

74.6 

10 

34*4 

10 

53 


3-17 j 

5 

13.4 

5 

9 

5 

4.8 

5 

X 

» .. 

** 1 

10 

17.6 

10 

12.8 

10 

7 

10 

3 


17-34 j 

5 

20.4 

5 

i6.2 

5 

13.6 

5 

4 

» .. 

10 

30.2 

10 

27 

10 

2*2 

I 10 

8.6 


1 

34-49 j 

i 5 

47.8 

5 

44 

5 

38 

5 

34 

» . 

! 

71.6 

10 

70.4 

10 

60*6 

10 

60 


49-74 1 

j 5 

47*4 

5 

48 

5 

38.2 

5 

1 

» . 

[ 10 

72.2 

10 

72.8 

10 

59.6 

10 

58.2 


1 


-.. 



^ -J 
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IKTERKATIONAI. ASSOCIATIONS 


The soils cs^xmot be compared by the speed constant of Fai- 
TEi<owiTz (iq) because no suitable concentration was found 

for the soil, in wliich there was molecular reaction (determined in 
milk and blood. High concentrations render the catalase inactive 
in both). For this reason the soils are compared according to the 
number of cc. of oxygen set free in equal time. 

Between the quantity of the liberated oxygen and the hygro- 
scopicity of the diffen^nt soils there was no marked connection (20). 
In Brest-Hidin, for mslance, the least hygrosco])icity was found 
in the lowest layers, but they .set free the greatest quantity of oxy¬ 
gen. At Ticha, the hvgroscopicity, owing to the clay soil and iron, 
increases with the depth, the catalase also reached its maximum 
at a depth of 70 to 80 cm , on the other hand the iqiper layers come 
after the soil vegetable matter as regards catalase. In the Ada- 
mover forest zone the minimum hygroscojiicity is at a depth of 
17-34 me refuses regularly on eitlier side, the maximum being 

at a lower level The muiimuin catalase is in the leached layer be¬ 
low the forest litter The d^mamic foice of Ihe soil constituents 
appears to be 111 1 elation with the catalase 

The iron and varying lime content in this Adamof type is given 
in Table III 


Table III. 




Ongin 

Depth 

in cm 

Vdaniov 

0-3 




17-34 

) . j 

34-40 

, ! 

40-7 f 

— — 1 




1 

. Liberated 

nig 

pH Tcattion 

lc,0, 

1 

0, 

CaO in loo gm 

1 


% 

I 

in ce in lo' 

Soil 

variable 

conBtaut 

1 017 

00 

I 

17b 


1 59 

I 60& 

1 ly 


1 45 

6.3 

j: Jii 

1 

82 

' 61 

6.9 

2 no 

71 

I 168 

1 6.3 

7 1 


1 7^ 

1 J()0 

1 63 

7.1 

- 


- ^ 

1 

MS- 



As may be seen from Table III, the lime and iron content, 
the hygroscopicity and the variable and constant reactions are re¬ 
lated to the catalytic force (lime was not found in the soil in the 
foim of carbonate) 

It is interesting to observe how the upper bed rock layei in 



the Olomouji section, becoming softer, differs from the lower. The 
upper layer is strongly catal3rtic whereas the lower is only slightly 
catalytic. As regaids hygroscopicity there is only a comparatively 
slight difference. 

No close relation was found between the calcium carbonate 
and catalase. In Hulin, for instance, the greatest catalytic pow¬ 
er is found at a depth of from 300-310 cm., and here also the great¬ 
est quantity of lime was found. In vSlapanice No. 85 the greatest 
lime content is at a depth of from 130-140 cm., the catalytic pow¬ 
er here, however, takes the third place. The minimum catalase 
was found at 80-90 cm., though this zone is nearly as rich in carbo¬ 
nate as the vegetable mould. Though there appears no definite 
relation between the calcium carbonate content and the catalase, 
yet a certain tendancy thereto can be observed here. The soils 
showing the greatest catalytic force (Hustopec, vegetable mould, 
subsoil No. I, Slapanice 85 vegetable mould) are richer in lime than 
soil of the lowest catalytic force (Radomin UGi,2, Hodonin UGi,2) 
(This result agrees with von Koenig's). 

If the soil catalase is partly of bacterial origin, then there must 
be a certain correlation between soil catalase and soil reaction. 
The degree of the coUvStant and variable reaction of the soils ex¬ 
amined is given in Table I (30 gins, of soil were shaken for i hour in 
ICO cc. of water, or with KCIy, and the pH filtrate determined by 
Michakijs' colorimetric method). 

Though neither the degree of vaiiable, nor that of constant 
reaction always corresponds with the catalytic force of the soil, 
yet we find that the soil with the highest catalase showed the high¬ 
est constant (pH Hustopec A. UG i., Slapanice 84 A.). On the 
other hand the soils with the lowest catalase (Radomin UG 1,2, 
Ilodonin UG 1,2) .showed less or very little pH. This rather marked 
tendency is also related to the calcium carbonate content. 

A further test was made in order to discover how the hydro- 
gen-peroxide catalase changes after i>arlial sterilisation of the soil 
by healing (22). The soil was dried at 50^ and loo^ C. utilil con¬ 
stant weight was obtained. The catalytic force of the soil thus dried 
is as shown in Table II, columns 6, c. 

From this Table it is evident that in many types, when dried at 
50® C., the catalytic force increases (Hulin, Slapanice 84 UG., Sla¬ 
panice 85, somewhat also in the case of Radomin, HruSovany-Sa- 
nov A., partially in that of Ivanovice and Hustopec), while in other 

8 —• tng. 
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types it fell. A small majority show a slight decrease in catalytic 
force. 

The catalytic force decreased after the partial sterilisation 
of the soil at loo® C. Only a few exceptions were found in subsoils 
at a great depth. ' 

Tests were also made to discover how this soil force changes 
on boiling (23). The soil was boiled in water for i minute, and 
immediately after cooling hydrogen peroxide was added. The 
coucentration wos such that a quantity of equal to that used 
in the other tests was used in the treatment, so that the results could 
be compared. In this way the values given in Table II, column d 
were obtained. 

Boiling generally, diminished the catalytic force of all soils. 
This sterilisation greatly resembles in its effect the of results dry 
heating at lOO® C. If a comparison is made of the differences 
obtained by subtracting the volume of the liberated oxygen before 
and after sterilisation of the soil, the data in Table IV result. 

From the Table IV it is evident that from partial sterilisalion 
of soil by dry heat at 100® C, most of the upper layers, or those next 
to them, suffer (Hustopef 35-45 and Po§toni4 60-70 are exceptions). 
This i^ in harmony with the atmospheric pressure which similarly 
decreases in the sections. As other authors have already shown, 
no relation between the numbers of organisms can be exi)ected, 
for different species have a different capacity for liberating mole¬ 
cular oxygen from the hydrogen peroxide (certain staphylococci and 
sarcinae exert the greatest influence). 

If we observe the difference in catalytic force between air- 
dried and boiled soils, the proportions are similar to those already 
mentioned (Hustopeg 35-45, Tichh 150-160 and Hodoniu 200, for 
instance, are exceptions). 

Nostitz (24) thinks that the catalase at greater depths de¬ 
creases like the soil fertility and the humus and nitrogen content. 

* How the soil catalase changes on heating to a duU, red heat 
may be seen from the following examples. Table V. 

If these figures are compared with those in Table II, column a, 
a great decrease is found in the liberated oxygen. Comparatively 
the greatest catalytic force is retained after heating to a red theat, 
by those types having a higher lime content, namely Hulin at 300 cm. 
and Slapanice at 140 cm. This is probably due to the ehemi cal 
and mineral composition of the soil components (25). 
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TABtE IV. 


Orighi 

Depth 

In cm. 

1 Difieience In the amount of oxygen Uhemtcd 
from the soil before and after ut^rUisatlon 

By drying at rod* C. 

By boiling in water 

after 5' 

after x(/ 

after sf 

after in' 

I. — Aomcultural Soils. 


t 


1 

i 

1 

1 

[ 

I. HuBo. 

10-20 

— 

* 3.8 

— 

6.7. 

» ,. 

30-40 

— 

9.8 

— 

3.2 

» ,. 

60-70 

— 

5*1 

— 

0 

D .. 

90-100 

— I 

2.0 

— 

3.7 

)» ,. 

120-130 

_ i 

1.8 

— 

6.8 

i) .. 

300-310 

— 

— 

— 

— 

2. BreSt-IIuIin .. 

10-20 

4.4 

4.4 

6.6 

5.7 

» . 

20-30 

6.6 ! 

6.4 

22.0 

lO.I 

» . 

40-50 

9.6 

•— 

—- 

— 

3. Slapanice 84. 

20-30 

2.5 

—- 



» . 

40-50 

— ().8 

— 

—10.4 

— 

» .i 

1 

60-70 

—4.8 

1 

— 8.0 

— 

B . . 

120-130 i 

— 0.2 

— 

8.2 1 

— 

B .. 

140-150 

1 

1.6 

0.4 

— 

— 

4, Slapanice 85,. 

10-20 

— 

— 

— 

2.8 

B . 

40-50 

8.6 

— 

17 

2.2 

» . 

80-90 

3.2 

— 0.1 

— 0.6 

— 0.8 

» . 

130-140 

3 »i 

-—1.4 

— i 

— 

3, Ivanovice .. 

10-30 

7.4 

— 

28.2 

— 

^ » . 

44—60 

5.2 

— 

17.4 

—- 

B ,. 

60-75 i 

— 5.2 

— 

— 0.2 

— 

B * .. 

80- 

1.8 

— 

11.8 

6.0 

6. HruSovany-Sanov .... 

20-30 

1.6 

— 

— 0.8 

— 

B . , . , . 

90-100 

1.8 

1.2 

10.8 

12.2 

Hrabetice. 

10-20 

6.8 

8.6 

11.4 

11.8 

7, Hudt(^ec. 

5-15 

4*4 

— 

4.0 

— 

» .. . 

20-30 

— 

— 

— 

— 

B ,.. . 

35-45 

6.4 

3.2 

14*6 

8.4 

B .. 

80-90 

0.2 

-2.1 

12.6 

12,3 

8, domouc. 

20-30 

10.6 

12.8 

10.6 

12.8 

B ..^ , 

50-60 

4.2 

5*2 

6.2 

i 6.0 

B Upper Ortstcin . . . 

' 60-65 

3.8 

“ 

— 

j 

i ~ 
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Difference in the amount of oxygen liberated 
from the soil before and after sterilisation 

By drying at roo* C. By boiling in water 


after 5' after 10' after 5' after 10' 


8. Olomottc Xyower Ortstdn 
Q. Hodonin.. • < 


to. HruSovany, 


tt. Postomh. 


xs. Val Mezerid 


1$. Radotiin 


14. Tlchh . 


30-40 

70-80 

130—160 

xo-20 

30-40 

60-70 

250-260 

10-20 

30-40 

60-70 

120-X30 


150-160 


n. — Forest Soils. 


rs. Adamov. 
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n8 ' 


a different hydrogen-peroxide concentration vhries, may be seen 
from the following diagram (Fig. 58). 

A higher concentration 



at the same temperature is 
accompanied by an increase 
in^'the quantity of oxj^en 
liberated 

From all these results it 
is clear that the catalytic 
force of soils cannot be 
brought into close relation 
with any one of the charac¬ 
teristic soil properties men¬ 
tioned. No general close 
connection was found be¬ 
tween the physical comix)- 
sition, hygroscopicity, cal¬ 
cium carbonate content or 


Fi© 58 — VancUton tn the quantUy of oxygen liberated 
under the tnfiuence of hydrogen-peroxide concen- 
treUion, 

$ Y =5 cc. Oj^ygen; X » Time in minutes 

1) . . 20 % H2O2 

2) -10 % » 

3 ) . 1 % . 

I« Hulin vegetable mould at lo cm ; II =* Ticha 
vegetable mould at 5 an. 


degree of reaction, either 
constant or vanable. This 
may perhaps be understood 
up to a certain point. If 
this property of the soil 
depends on the humus con¬ 
tent, then it must be great¬ 
est in the vegetable mould 


and upper layers. As, however, it is influenced by variou s oxides 


(iron, manganese) in the subsoil it must increase with the depth. 


As lime also and a whole 'series of other elements in the soil come 


into play, it is clear that the hydiogen-j^eroxide catalase cannot 
be brought into correlation with any single property of the soil. 

The concluding results obtained can therefore only be consi¬ 
dered as certain tendencies, which become evident on studying 
the analysis data, and in no way as definite functions. 


Summary. 

The object of this investigation was to determine the hydro¬ 
gen-peroxide catalase in types of marsh soil, and to find out how 
it changes after partial sterilisation at a temperature of from 50°- 
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100° C, after boiling, or finally, after beating to a red beat, and bow 
various temperatures and H, 0 , concentrations during tbe reaction 
show their influence, and to bring them into relation with: 

(1) the physical composition ; 

(2) the hygroscopicity (27); 

(3) the carbonate content; 

(4) the constant and variable soil reaction. 

The results of the investigation are as follows: 

(1) In the subsoils treated, the hydrogen-i)eroxide catalase in¬ 
creased with the depth, as likewise the hygroscopicity and constant 
and variable pH concentration. 

(2) The soils having the greatest catalytic force showed a high¬ 
er constant pH and at the same time a higher calcium carbonate 
conlent. On the contrary, soils with the lowest catalase showed 
a lower const aut pH reaction. 

(3) After drying the soils at 50® C. the catalytic power altered 
irregularly. In some soils it increased, in others it dimin¬ 
ished. After dr>*ing the soils at 100” C, also after boiling in water 
for a minute, the catalytic power of the great majority of the soils 
diminished. After heating the soils to a dull red heat the catalytic 
power diminished in all cases, but irregularly. 

(4) With an increased H^O^ concentration the quantity of 
oxygen liberated also increased. 

(5) With a higher temperature during the reaction the quantity 
of oxygen liberated also increased. 

Dr. ly. SuoiiK, 

So/l Science Sect%on of the Marsh Soil 
Experiment Station^ Brno - Czetoshvakta, 
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(9) Cameron and Bell (Oxydasen) Woods (Peroxydasen) St ft tnder 6). 

(10) Die Tschemosem-erden ragen dutch eine ausserordeittUch hohe ka- 
talylische Kraft hervor. Nach Papa Kaiantarinian (5 g Erde + 
400 cc 3 % H;j 02 ergeben nach 30'' z B 453 cc O See under 7, S 62. 

(i 1) Papa Kaiantarian fuerth an, dass Chloroform selir uiigleich auf ver- 
schiedene Boeden wirkte Bei einigen Boeden setzte es die katalytisclie 
Kraft nur sehr imdeutlith lierab, bci manchen erhoehtc sie sogar diese. 

(12) Vetsuche cine Beziehung zwischen der chemisclien Zusamnienstzimg 
des Humus und der katilytischen Kraft des Bodens zu finden. See 
SMOlylK, IVlhSoil Science C'ligr ss, Rome, 1924 

(13) The catalase of soils, Porto Rico Agfic Exp Station Circular 9, 1909. 

(14) H GroSSMANN, Landw Vcrsuchstat, 1908 

(15) Comptes rend us hehd d stances d Vacad. des sciences, p, 1842. 1924 

(16) Gertrud Wokicr (191 0 hath die Peroxydase, Katalase. und die Re- 

’ duktase fuer P'nzyme von Aldehydcharakter Ihr wiederspneht A Bach 

(1924) der verschiedenc Enzyme (auch Katalase) herstillte, aber die 
Eigensclmften von Aldehyden nicht vorfand 

(17) Smolik, Ueber Menge und Cliarakter der Matiere noire in den maehri- 
scheii Boeden, 1924 

(18) Bodenkunde III 

(tq) Milchwirtschafthches Zentralhlatt, 1910 

(20) Euiige Veraeiiderungeii der Katalase* dCwS Bodens bei Veraendcnuigen 
der gesammten Bodenoberflaeche sind angefuehrt in Smoeik, Bei- 
trag zu den dyskolloiden Veiaendcrungen des Bodens, Zemedel Ai- 
chiv, 1924 

(21) Bs handelt sich hier um ein saures ProfU Der Ainstauschkalk wurde 
bestimmt dutch P)xtraction niit n-KCl 

(22) Papa Kaeantarjan vollzog die Stenlusation bei 2 Attn, IJeberdruck bei 
einer Temperatur von 13 3**, um nicht nur die Baklenen sondem auch 
die Bnzyme zu veniichten Sec 7. 

(23) Siche unter 15 

(24) Landw Jahrhuecher 47, 191 4 

{25) Interessant ist, dass die Sdiwatzerden—nach Papa KaeanTarian — 
durc'h Gluehen aniiarhemd gleich leiden Dcr Autor meinl, dass man 
daraus auf eine annarhemd glciche miiicralogische Zusamnicnsetziiug 
der Schwarzerden schliessen koenue 

(26) Die Angaben von cc Sauerstoff sind nicht reduziert auf Atmosphae- 
reudruk 

(27) H koagulieren die Bodenkolloide Nach Aarnio kann man (biher eine 
Beziehung zwischen den H" im Boden und der Ilygroskopicitact suchen, 
Bei dem Adaniovet Profil sc hen wir tatsaechlich, dass in den Unter^ 
gruenden, wo die aktuelle Aciditaet am geringsteii ist (pH am groessten) 
du Hygroscopicitaet steigt 
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THE HELP OF GRAPHS IN KOPECKY’S SCALE 
FOR SOIL CLASSIFICATION BY MECHANICAL ANALYSIS. 

The soil cleansing apparatus of Prof. Kopecky, as experience 
shows, is now increasing in importance, esi>ecially arao 4 igsl agri¬ 
cultural scientists. Its success is naturally greatly enhanced by 
its easy nianipulatioti, automatic working and the short time 
occuiried by the analyses. This aj^paratus lias been largely 
introduced into the Chechoslovakian Re])ublic and used also in 
connection with maps, w^ith excellent results. 

As further experience shows, however, the examination of the 
diaracter of th<‘ soil t^ix? by the process of mechanical analysis, for 
wliich investigation a sjx'cial classillcation scale was drawn up by 
Prof. Kopjcckv (i), is often attended with certain difficulties. Espe¬ 
cially in mecltanical analyses and in laboratory work at the Technical 
High School, the analyst students have always had to search in the 
scale in order to gel together the light descrii)tion according to the 
analytical data. This led me to draw uj) a simple scheme (graph), 
by moans of wltich the clescri]>tion of tlie soil tyi)e desired could 
immediately be ascewtained, 

This plan is based on Prof. Kopkcky's classification scale, 
which takes into consideration cluefly two kinds of particles, 
viz., I. ])aitkks with a diameter of less than o.oi mm. (the finest 
particles which may be luld in sus]>cnsion) and II. particles with 
diameter of fioin 0.01-0.05 In the diagram the data for the 
jiercenlage content of j>articles of category I. in the soil type are 
shown ill the vertical figures and the similar percentages of 
particles of category II. are show^l in the horizontal figures. 

If, therefore, following the* analysis data, the corresponding fig¬ 
ures of category I. be found in one cHilumu and those of category II. 
in the other, fhe intersection oj these lines shoxus the description as 
per classification of the soil type under examination. For instance: 

I. 55 %, 11 . J 5 % . . . " Clay-loamy Soil 

I. 8 %, II. 35 % . . . Slightly Loamy Sand etc. 

As, in the scale, for the outside space I. o-io H* 

45 %f allowance has been made, we have supplied Prof. Kopecky’s 
deficiency by inserting the corre.sp(mding Loess Soil ”. 


(i) ** Soil Type ClamftcaUon** - Prague, 1913, part. 22. 




Loamy soil 
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On the plan, the gradual change from sand to day may very 
easily be followed. In addition, the individual character of the se- 
pa,rate Soil types, through their position in the common space is 
brought out very clearly, and a reference to the neighbouring group 
will also allow of the properties of each group being determined, 
and further, from the position of the point of contact in the single 
group space, by reference to the neighbouring spaces the properties 
of the soil tyjje can be determined. If, for instance, the point of 
contact I. 20 % and II. 27 % lies near the “ Loamy Sand ” group, 
it is clear that the analysed loam will be very sandy,... and so on. 
Also, in the plan, the chief groups. Sand, Loam and Clay Soils, are 
enclosed by thick lines. 

The simplicity of application of this diagram has been so far 
appreciated that it is already in general use for practical soil science 
at the Technical High Schools in Bohemia and the work of the stu¬ 
dents is thereby considerably lightened. 


Eng. Jar. Spirhanzi,, 

Prague, Cxechoslovakia, 


THE INFLUENCE OF NEUTRAL SALTS 
ON SOIL REACTION. 

It has long been kiiowi that neutral salts modify soil acidity. 
At first these modifications were measured by titration, but re¬ 
cently Kappen (5, q), among others, has investigated the removal 
of the actual acidity by the addition of salts. 

As very few systematic determinations of the reaction, of dif¬ 
ferent salts and soils had been made with this object, the author 
began these investigations some years ago. After the first series 
of tests had been made, it became evident that the colorimetric 
method did not give sufficiently exact results. The investigations 
therefore had to be made by the electrometric method but were 
delayed by the fact that the author hitherto had no suitable in¬ 
struments at his disposal. 

For the proposed tests, an acid and an alkaline loam soil, a sandy 
soil and an undecomposed sphagnum peal were used. 


* The pH determinations were kindly made by Miss S. Heinze. 
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The tests were made in the following manner. lo gm. of dried 
soil were mixed with loo cc. of salt solution. The following con¬ 
centrations were used: o; 0.00003; 0.0001; 0.0003 > 0.001; 0.003 
o.oi; 0.03; o.i; 0.3; i.o; in addition, a still higher degree of 
concentration was used, being, for the various salts, as follows : 


KO 

KNO3 

NaCl 

NaNOj 

Na2S04 

NH4a 

3.00 

2.16 

540 

5-53 

I.7I 

4-94 

NH4NOJ 

(NIT4)jS04 

CaQi 

Ca.(N03)2 



5-07 

5-19 

347 

5-53 




Mga^ MgS 04 

5.08 415-n 


The samples were shaken by hand several times, and allowed 
to stand over night in closed vessels and the next day the determin¬ 
ations were made by the quinhydronelectrode (BntMANN, 4) on 
the soil deposits. 

The results of these determinations are given in Table I 
(sse page 124-125). ' 

(In these Tables “ concentration ” means concentration of 
salts solution, ” pH ”, hydrogen concentration). 

As the aciclitj' modifications through titration were also of in¬ 
terest, the titration curves of the different soils were determined. 


Table II. 

Titration of the di^erent soils. 




X 

1 

2 j 

4 

' 0 1 

1 

* 


1 

CC. of Add . . . 

1 

0 

2 

4 

! 

6 

8 

10 


Alkali X^oaiai. ... 

7.92 

7.50 

7.^5 

0 QO 

6.65 

6 ^6 


Acid )> .... 

5-05 

4.04 

4.30 

3.95 

3 />o 

3.18 


Sandy Soil. 

5.16 

4.48 

3.94 

3 4 ^ 

3.00 

2.71 


Peat. 

5-26 

5.22 


5.00 

4.90 

4.76 



10 gms. of dry soil were mixed with various quantities of sul¬ 
phuric acid and then diluted to 100 cc. 

As however in this investigation only the question of acidi¬ 
fication was dealt with, only the acid sections of the titration curves 
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were determined (i). From the curves thus obtained (Fig. 59), the 
quantity of liberated acid was estimated by a graph. These, ■ va¬ 
lues are shown in the Table I under «ac.». 



Fio. 59, — Add set free. 

A «* H3SO4 per gm. of dry soil; B «« pH.; a « alkaline loam.; h » peat soil; c *» 
add ](jam; d » sand. 

The origin of the acidification is lusually attributed to the so- 
called potential acidity (7). Tliis might be represented by the fol¬ 
lowing equation : 


HBd -f CaCl, = HCl -t- CaBd 

provided the salt added be CaCl^ and the acid soil substance, Bd. 
Through the formation of salts there should be an increase of acid¬ 
ity. The acidity however does not depend on the quantity of 
acid available, but on the H-ion concentration. But this does not 
vary according to the equation. Freundmch (6) points out that 
it is very probable that, as stated by Rothmxjnd, the basic varia¬ 
tion may be explained by the formation of a strong solution, that 
is, the phenomenon may be defined as a separation of the salts pre¬ 
sent into two solvents. If this explanation is somid, it will be still 
more difficult to explain the potential acidity as a phenomenon of 
adsorption. If the potential acidity really existed, the phenomena 
could be estimated by the Freunduch formula. As previously 
mentioned (3), however, the author has shown that this is not the 
case if the hydrogen-ion concentration be calculated on this formula, 
without taking into consideration the buffer-action of the soil. 

It might be said that it is the quantity of acid formed, and not 
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the hydrogen-ion concentration, wWch depends on the concentra¬ 
tion of the salt solution. Were the increase in acidity a variable 
phenomenon, the logaritlmiic values, represented by a graph, would 
form a straight line. From Figs. 6o and 6l, however, it will be seen 
that this is not the case; the lines are curved, and this is also the 
case with Daikuhara’s values {5). 



Fi« 60. — Hydrogen-ion and Salt Concentration in Acid noiini Soils. 

A = Ujg, anjccntMUon; B = Is>g. " Jjberated ” Add. 
a = Na- SO4; 6 = K2 SO4; c =. Na NO3: d = Na Cl; f = KCl; / = KNOj. 


Another arguement against the explanation of the phenomena 
as variable is that alkaline loam, also according to Ramann an ad¬ 
sorbent saturated soil, in some cases, both in actual and titration 
acidity, has undergone greater changes than acid loam. In other 
instances the contrary' is the case. There is therefore no rule that the 
adsorbent unsaturated soil can take up more cations from the salt 
solutions than the adsorbent saturated soil. 

Hence it appears as though the definition of increased acidity 
as a variable phenomenon is not tenable. How then can the mat¬ 
ter be explained ? One way of exi>lainiug it is by assuming that 
neutral .salts exert an influence. If a dilute acid solution be mixed 
with a stronger neutral salt solution it gives rise to an increased 
acidity. (In some cases also a decreased acidity may be the result.) 

This is accounted for by the fact that the hydrogen-ions are 
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■stimulated, or that the OH-ious are; espelled, whereby an apparent 
increase in acidity tak^ place. 

Exactly the same phenomenon takes place if quartz, permu- 
tit, cotton or similar substances be treated with neutral salt so¬ 
lutions. It would be very useful to explain the soil phenomenon 
from the same point of view. 

From the Tables it will be seen that the chlorides exercise the 
greatest influence, and the nitrates come next; the sulphates have 



A « lyog. concentratiou ; B =» “ I 4 berated acid. 

« *= {NH4)2 SO4; b - NH4 HO5; c - NH4 a; « Ca a^; ^ - Fe a*. 


the weakest influence. The same order will be found in Acker- 
EOEf's works (8). 

Among the cations, Fe has the strongest influence, then come 
the Ca, Mg, K, NH^ and Na series. These facts justify us in regard¬ 
ing the phenomenon as brought about under the influence of neu¬ 
tral salts. 

The greater the buffer reaction of the substances treated, the 
stronger is the modification of their acidity. 

By explaining the influence of the salt solutions in this way, 
the question of soil acidity will be simplified; the same kind of 
acidity exists before and after the addition of the salts, there is 
therefore no new acidity, which moreover would be very difficult 
to define. 


9 — Agr , ing . 
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The extent to whic^ soil acidity is affected by the addition 
of artificial fertilisers is of great interest as regards manuring. In 
certain cases even, mineral fertilising may be a failure, for it gives 
rise to too strong acidity, which, after the investigations on soil 
reactions made in recent years (2), may be easily understood. 

Targe quantities of manure are generally added to sugarbeets. In 
order to give a clear idea of this question, a summary of the frequency 
of various additions of potash and Chili nitrate made to the soil 
in an agricultural district in the south of Sweden are here given: 

TabIvE III. 

Frequency of manuring to soil under sugarbeei. 

Amount added o 100 200 300 400 500 750 kg. ha. 

40 % potash .... 221 109 234 24 18 — 2 

Chili nitrate .... 27 26 163 205 165 8 4 

Supposing an addition of 200 potash and 400 kg. Chili nitrate 
per ha. be made, this, assuming that the water content of the soil 
be 15 % and the weight of one ha. 3,000,000 kg., corresponds to 
a 0.0045 % of potash solution and a 0.009 % nitrate solution. 
For pure salts (this has no practical application) the concentrations 
would be : a o.ooii-n NO3 solution and a 0.0006-n KCl solution. 
From Table i it will be seen that these concentrations correspond 
to the following acidity modifications ; 



NaN03 

xa 

Alkaline Loam Soil . . . . 

. . . 0.2 

0-3 

Acid ” ” . . . . 

. , . 0 

O.I 

Sandy . 

. . . 0 

O.I 

Peat. 

. . . 0 

O.I 


As will be seen, the modifications are very slight after these 
additions of fertiliser. It must also be borne in mind that a very 
low water content has been allowed for here. But with the addition 
of 1000 kg. or more per ha. very considerable modifications may take 
place, as will easily be calculated from Table i. 

* 

* Hit 

During the last decades a series of methods for determining 
soil acidity have been elaborated (see especially i), in which the 
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determinations were made on soil precipitates or filtrates plus con¬ 
centrated soil solutions. Chloride of potash especially has been 
used in these determinations. During the last few years, especially 
in Germany (9), the pH determinations have been made on KCl 
extracts instead of water, and indeed the KCl method is that prin¬ 
cipally used there. The author has made enquiries of several in¬ 
vestigators as to the preference shown for the KCl method and has 
generally received the following answers : 

1. By the KCl process a clear solution is obtained, but 
with water turbid extracts are often obtained. 

2. By the addition of KCl the maximum results in the soil 
reaction changes caused by manuring are obtained. 

3. By the KCl process constant pH values result. 

4. From the values obtained with KCl, information may 
also be gathered as to the soil's need of lime. 

5. By this ])roc'ess (according to Kappen, 7) much more 
important potential acidity is measured. 

These points will now be examined : 

1. Clearer and better solutions are certainly obtained by 
the addition of KCl. But the same also happens when acids are 
added. The objection to the last method for pH determinations 
is generally understood, but the addition of KCl has also an acidifying 
effect and should likewise therefore be rejected. What it is desired 
to ascertain throngli the pH detenninatioii is the actual acidity 
present in the soil, and this mostly for physiological purposes. By 
the addition of KCl this acidity is modified; therefore by the KCl 
method sometliing quite different from that desired is measured. Un¬ 
fortunately it is also impossible to transmute the values obtainea 
with the KCl solution by means of a correcting factor into the wa¬ 
ter values. 

2. It has been shown that the salt concentrations in the 
soil obtained by rather abundant manuring are i/iooo of those 
which are generally used in these methods (7 % or i-n KCl). The 
maximum values, therefore, are never reached, nor even approached. 

3. That the values obtained elcctrometricaUy after the ad¬ 
dition of KCl are more constant than those obtained in soil 
suspensions in water, is erroneous. By the use of indicators er¬ 
rors with regards to the salts are greatly increased, and especially 
with methyl-red quite erroneous results are obtained. 

4. That the lime requirement " of the soil can be measured 
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by the addition of KCl solution seems very improbable. On the 
one hand we know that as regards soil reaction different plants 
have quite different tendencies, on the other hand, from tests made, 
it appears possible to mistake the quantity of lime necessary to 
convert a soil to a pH unity by determining the titration curve 
of the soil. If the pH values which are obtained from the three 
acid soils, are compared before and after the KCl treatment the 
following is found : 


pH before KCl After treatment Difference 


Peat. 5*25 4-84 ^41 

Acid Loam . . 5.05 3.90 1.15 

Sand. 5.13 4*J'^6 0.97 


According to this it must be concluded that the sand and loam 
soil have about the same need of lime and the peat much less. From 
the titration curve it will be seen however that the j>eat has a much 
greater lime requirement than the other soils, which is in accordance 
with the experience of farmers. 

5) As shown above, it appears very improbable that poten¬ 
tial acidity exists. But it has never been proved that this fact is 
of any physiological or physico-chemical importance. On the other 
hand it is clearly shown what a great influence soil reaction has on 
agriculture (2). It appears to be more important to establish an 
extremely weighty factor, than to turn one's attention to questions 
not yet/ clearly defined and, as it appears, wongly explained. 


* 

♦ ♦ 

Neutral salt solutions exercise an acidif^dng influence. It ap¬ 
pears as though this influence may be regarded as a neutral salt 
influence. Ordinary artificial fertilisers exert very little influence 
in the matter of modifying reactions, on the contrary large addi¬ 
tions may even have an unfavourable effect on soil reaction. 

Apparently the estimation of soil reactions in salt solutions is 
an unsatisfactory method. 


O. Arrhenius, Stockholm. 
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Abstracts and Liieiatuie, 

The Aeration of Soils as Influenced by Barometric Pressure Changes. 

Bouvorcos, (t J end MeCooi,, M ^I. 1,Michigan Agricultural Uxprnnicut 
Station) S<>il biinut, V(d XVIII. No. j. pp 33-93, tigs 7, Baltiin^’i'e M, 
1924 

111 the investigation of tlii.s jirobleni, the barographs were buried in 
the earth and the graphs thus obtained were compared with those obtained 
in the open air. It was found that at a depth of 10 feet the barometric 
pressure was the same as in the open air, this being the case in all soil tyj^es, 
including even heavy clay. It must be concluded therefore that the air 
in the soil has free communication with the outside air as far as the im¬ 
permeable strata. 

Calculations then showed that the greater the variations in pressure 
and the deei>er the impermeable strata, the more extensive is the aeration 
of the soil and the deeper the penetration of the air therein. When on tbe- 
other hand these factors are slight, the air penetrates to a lesser extent. Con 
sidering the whole earth, it must be concluded that the influence of baro¬ 
metric pressure on soil aeration is considerable, especially in the torrid 
zones; certainly this influence is greater than is generally supposed. 

A. F. 
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Kemarks and Observations on Imbibitional Soil Moisture. 

Fisher B. A. Journal of Agric. Science 14, Part 2, 204-220, 1924. 


In previ<ms papers (Roy. Soc. Proc. 103 A. 1923, pp. 139 and 164) the 
author has shown that the evaporation curves of water from wool, sand 
and kaolin, ball day, etc., form four straight intersecting lines. The fac¬ 
tors determining the shape of the curves depend on the vapour pressure of 
the water present, the temperaturc of the drying mass, capillarity and the 
diminution of the evaporating surface. The first portion of the rate curves 

dzc' 

can be expressed by the equation — — A = kw, in which A and k 

are characteristic constants for each substance. Similar curves were 
obtained for a deep subsoil containing 55.4 % of day, yet the section cor¬ 
responding to the above-mentioned curve sections showed a considerable 
indination, for the direction of which the author deduced the equation 



+ a (?£> — n) 


~ equation d, a and k 


are constants and n the percentage water-content at which the curvature 
ceased. Curves of the second kind are found only in the case of evapora¬ 


tion curves of materials such as clay soils, which are mixtures of colloidal 


and non-colloidal substances, for water in colloidal combination evaporates 


at an approximately constant rate, while the rate of evaporation of 
the capillary “ interstitional water (juickly decreases. 

In this paper the manner in which the “ imbibitionar' water is retained 
by the soil colloids, as compared with the interstitional or capillary water, 
is contrasted. 


If the critical moisture content, at which the evaporation s|)eed ceas¬ 
es to be constant, be compared with the moisture equivalent determined 
by the Briggs and McLank method (IJ. 5 . Dept, of Agric., Bur. of Soils, 
Bui. 45, IQ07), i. e, that in which the percentage of water in the soil, which 
remains after the elimination of the water from the capillaries by centrifug¬ 
ing, it will be found that in the absence of colloidal substances, as for in¬ 
stance quartz sand, the moisture equivalent is less than the critiail mois¬ 
ture content (the contrary is the case with substances containing colloids). 
This can only be explained by the fact that the water retained by the clay, 
or organic matter, as well as by the coating of colloids on the particles of 
soil acts differently from the moisture retained in the capillaries. Accord¬ 
ing to the tests by Procter and his collaborators (Journal Amenc. Chem. 
Soc. 40, 886, 1918) the force which causes the entrance of water into a gel¬ 
atine gel and thus determines the expansion, is the osmotic pressure of 
the excess of crystalloid-ions inside over that outside the gel; this excess 
is a consequence of the Donan equilibrium (Zeitschr. f. Elektrochem. 17, 
572, 1911). The opposing force, limiting expansion, is the cohesion of 
the colloidal particles. A gelatin gel expanding through the absorption 
of water acts as a perfectly elastic body and obeys Hookers law \ e ^ CV 
(V = vol. increase in cc. of i mgm equivalent weight gelatine, C = constant 
corresponding to the modulus of elasticity and e the osmotic foice produc¬ 
ing the expansion). In conformity with this law the author found, in his 
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investigations with a saturated wool fabric, which was centrifuged at va¬ 
rious speeds, that the moisture content, i e the degree of expansion, is a 
linear function of the centrifugal force used The tests made by other in¬ 
vestigators, for instance those by Briggs and McLane on the moisture 
content of soils after centrifuging at a varying number of revolutions, also 
led to the same results If xylol be used instead of water, the former caus¬ 
ing no expansion of cotton, wool, soil, etc, much less xylol than water is 
retained aftei centrifuging. This also proved to be the case with soils, 
as will be shown by a comparison of the moisture and xylol equivalents in 
the following Table 


Moisturi equivalents and xylol eqmiahnih, of various matoials 


Material 

Moiatun cqviiv Aleut 
{ML) 

Dfn wt 1 (jluini 

Xvlol tqulvaknt 

{XL) 

l)r> wt Volume 

Max 

unbtbitioiml 

water 

1 PtrcciUigc 

1 imbibiiioiial 
water 

tcldiuccl after 


Ijnsi*. 

(I) 

tyisi-. 

binls 

b ISIS I 
(-) 1 

m t-38 ME 

ccntritugliig 

Kdollii 

v> 

lot) (t 


1 

4 72 

17 I 

4Q 

Jiall < 11\ 


12'> 1 

20 2 

(n) 0 5 > «) 

Kth 2 


SlU\ s nl 


) > ^ 

h 2 

2} 7 

( 

S2 5 

42 5 

C11\ 


12 i 2 

MS 

I 

h () 

1 8 s 


(il eiliuhiiuu 

on l^asl'^ ' 

t»t naJ spcdtic 

gravilv of soil 

== -’.<.0 


{ ) l<aculaUf)ii 

i on 

of leil 

specific graMt> of soil 

sw 2 60 and 

si>ccific grdvit> 


of 3 lV 1 o 1 0865 


The differences bt^twecn the moisture equivalents and the xylol equi¬ 
valents j>rr)babl5' furnish a standard for the imbibitional water absorbed 
by the colloids, as distinct from the interstitial liquid lii kaolin, possess¬ 
ing, as IS known, but few or no colloidal properties the moisture and xylol 
equivalents, on a volume basis arc almost the same This indicates that 
water, like xylol, is retained interstitially, and that little or no water is 
held by imbibition In the other three tests the imbibition and consequent 
expansion is considerable, and much greater ivitli the clay subsoil %an 
with the ball clay. Berju. 

Capillary Distribution of Moisture in Soil Columns of small Cross 

Section. 

McLaungein, W W (Bureau of Public ROtids) Untied States Depart- 
meni of Agriculture Department Bulletin No 1221. p 22, Pig 7 Washington, 
D C, 1924 

The authoi earned out cxpinmciils for the pmpose of ascertamiiig 
the vhstiibutjon of capillar}^ moisluu 111 \crtical, horizontal and inclined 
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soil columns. Different kind of soils were used, distributed evenly and 
uniformly into 32-38 mm. pipes. Capillary moisture did not decrease or 
increase in relation to proximity to the water level. The highest percent¬ 
age of moisture was not found close to the water le\el, but at some dis¬ 
tance from it. The chart recording the percentage of moisture present in 
the soil columns shows an irregular curve, the ends of which, corresponding 
to the top of the column, form almost a straight line. 

In all the experiments carried out, except in a test on the silty sand 
of Idaho, the quantity of water found in the lower half of the pipes was 
greater than the average content of the entire soil column. A moderate 
content of water was present from the half of the soil to */, of its height 
while the greatest quantity existed at a height varying from 7? to Vs of 
the immersed portions of the column. In all the soil columns the same 
percentage of moisture existed at a distance of a few inches from the level 
of the water. The different methods of cultivating the soil and of aeration 
caused no alteration in the moisture content. 

In the horizontal soil columns, with a vertical line of 100 m/m to the 
horizontal surface, it is observed that the highest degree of moisture is 
generally, though not necessarily, precent at the further end of the pipe, in 
close proximity to the water, A moderate jK-rcentage exists at a distance 
from the water equal to half the length of the pipe ; its distiibution alters 
when the water reaches the outer end. In columns that are inclined to¬ 
wards the base, the highest percentage is present at the top of the pipe 
when the force of gravity and capillarity act simultaneously. The total 
quantity of moisture contained is a good deal less than the capillary satu¬ 
ration. If the flow towards the base is stop^ied by an impervious layer, 
the content of moisture above this is equal to that observed in a vertical 
soil column with the water level at the surface of this layer. 

A. F. 

The Theory of the Mechanical Anal3rsi8 of Sediments by means of 

the Automatic Balance. 

Fisher R A , and Oden, Prof. Sven. Proceedings of the Royal Society 
of Edinburgh^ Vol. XLIV, Part 2. pp. 15 I$dinburgli 

In 1916, in a paper on the size of the particles in deep-sea deposits, 
Oden showed that the distribution by mass of a susj)ension into classes of 
particles of different size, could be inferred from a study of the course of 
sedimentation of such a suspension from a state of uniform dispersion in 
water. 

In the article now published, the authors have set forth, in a more com¬ 
plete form than has hitherto been attempted, the theory oi the derivation 
of the distribution curve and the statistical methods appropriate for its 
deduction from the physical data. 

A summary of the conclusions drawn is as follows : 

(i) A simplified mathematical statement of the theory of sedimenta¬ 
tion through a stationary fluid, leads to the formula indicated by Oden, 
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and shows that the characteristic distribution of the sediment may be 
obtained: 

{a) from the variation of density with depth ; 

{b) from the rate of change of density at a given depth ; 

(c) from the variation of hydrostatic pressure with depth ; 

(d) from the rate of change of hydrostatic pressure at a given depth. 

The last relationship affords the theoretical basis of the sedimentation 

method. 

(2) Schloesing's sedimentation is incomplete, and leads to errors. 

(3) Statistical problems arise in the reduction of sedimentation data 
derived from the automatic balance, and data from two duplicate experi¬ 
ments are utilised to examine into the experimental errors actually present. 

(4) Two types of fluid motion appear to influence results: 

( d A vertical circulation set up by the initial disturbance of the 
fluid. This nla}" be remedied by using fluids of higher viscosity. 

(h) Convection currents of unspecified type will become important 
in prolonged exi>eriments, where the finer particles are being studied. 
Great experimental refinement may l)e necessary to avoid these ; their ef¬ 
fect should be reduced by maintaining the tem].)erature of the water as 
close as possible to its temperature of maximum density. 

W. S. G. 


Investigations on the Rate of Outflow of Granular Substances, 

(r. Scnri.Tz ztJK Oven. Untersuchimgcn ii' er das AusfiiesMn von 
Kornimgen 

Lanoiians, in his inwstigations on the angle of inclination (Kolloid 
Zeitachrijt, Vol. XXVHI, 3), found that each ])owder or granular substance 
has a characteristic angle of inclination, and recommends the deter¬ 
mination of this angle for the identification of food-stuffs, powders, etc. 
According to Langhans the angle of inclination depends on the specific 
gravity, friction coefiicient and size of grain of the substance. Ac¬ 
cording to Bot^sstnes(j (Beihl. z, d. Annalen, Vol. 6, 1919), the flow of the 
sand through an hour-glass, with a suitable size of grain, depends on the 
form and dimensions of the vessel, not on the height of the .sand itself. 
For a number of substances : kaoline, sand, loam, lot‘ss, chalk, clay, slate, 
corundum, glass, I have accurately tested the flow through suitable ves¬ 
sels, in order to determine the importance, as affecting the outflow of the 
partich s, of the specific gra\dty, size of grain, form and nature of the 
surface of the particles, and the shape of the vessels. For the tables, 
illustrations, graphs and full text, see my Dissertation, Giessen, 19x2. 

The following is a summary of the results : 

(1) The specific weight has no decisive influence on the outflow of 
dry particles. 

(2) The speed of the outflow does not depend on the height of the ma¬ 
terial in the vessel. 

(3) It is however dependent on the shape of the vessel, on the size of 
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the grain of the same material, on the shape of the particles and the nature 
of their surface; for speed of the outflow of the different fractions of the 
same substance there is an optimum. Author. 

A Note on Soil Shrinkage. 

B. A. Fisher. Journal of Agnc. Scxence, 14. 126-132, 1024. 

A critical review of W. B. Haine's theory on the progress of soil 
shrinkage after the drying of the soil [Journal of A^nc, Science 13, 296). 
From the results of this investigation the importance of the critical wa¬ 
ter content, i. e. the water content at which lapid evaporation ceases to 
be constant, and the divergence between the lower part of the moisture 
curve and the corresponding part of the vapour i)ressuTe curve, can for 
the first time be accurately defined. Berju. 

Method for Determining the Permeability of Colloid-Dispersing Sub¬ 
stances under the Influence of Electrolytes. 

G. SchueTz zur (at<v Methociisches zur Thiltrsuchung dcr Durdilaes- 
sigkrit KolloiddisptTser Snb.stanzen unter dor Binwirkung ion Klcktrolyleti. 

The apparatus used by Hissink for determining the permeability of 
the soil under the influence of various salt solutions {Inf, Miitl. fiir Bo- 
denkunde Vol. 6, 1916) does not sufficiently prevent the escaj)e of the col¬ 
loid-dispersing particles. In the method used by the writer, both the 
utility of a porcelain filter and ;ilso that of ])E membrane filter 

were tested, and it was found that a certain ty})e of membrane filter does 
not allow' the dispersing particles to pass through, so tliat it is possible^ to 
work on a large scale with these ''ultra'" filters (i). Reference should 
here be made to a w'ork by W. Wense, the exf)ert in filtration teclmique 
{ZeiUchnfi fiir angeivandie Chenne 1923, No. 47-H, ])t. Jio), in which the 
difficulties and inconveniences often arising in the filtration of highly 
dispersive suspensions are mentioned, and effective measures of jirecau- 
tion and practical hints given. 

The Uvse of a high suction pressure increases the rate of filtration, but 
even then a slackening of speed very soon takes place. The use of tubes 
over the membrane gives but slight results and of short duration ; the use 
of a broad, soft brush, with which from time to time the “ obstructing 
layers "" may be removed from the membrane, and perhaps also particles 
blocking the pores, proved to be more effective ; but even then the advant¬ 
age gained is not great. On the other hand, the cleaning of the pores by 
driving a current of air and water through them was quite effective. The 
advantage gained through the water current was, however, due to the in¬ 
creased volume of w'ater j^a^sing over the membrane, partly negatived as 
regards the total duration of filtration. The greatest rate was attained 
by a regular alternation between filtration and air-current. The conven- 


(1) More detailed informatum may be had from the writer’s dUnertation (Ciesseu, 1921). 
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iently placed taps on the apparatus made possible very accurate and 
effective working. 

The local conditions of soils are due to the varying dispersion of the 
soil colloids. Granulation, i. e., the formation of the larger soil partides 
is largely dependent on the nature of the electrolyte with which coagula¬ 
tion is effected. In suspensions of colloidal soil partides, as well as in 
Berlin-blue sol, the rate of filtration proved to be dej)endent on : 

(1) The degree of dispersion. — With increasing sedimentation the 
speed decreased; the hydrostatic level played a subordinate part in this 
connection. 

(2) The electric chargeability of the dispersed partides. — It was 
important first to determine the chargeability of the dispersum before 
commencing the test, or, as is easily possible with Berlin blue, to produce 
a dearly defined electric material. The differences in the series of tests 
with positive and negative electric material are very great, as will be 
seen from the graphs and the sedimentation determinations made on the 
interruption of the ex^XTiment. 

There are no essential diflerencCvS between sol and gel as regards the 
influence of the electrolyte. 

The variation in disjxrsion brought about in the sol does not cease in 
the gel, so that here it is a case of a merging of the series of phenomena into 
one another, it Ixing assumed that the optimum of the structural change 
had not yet been reached iti the sol. 

A structural change in colloidal systems is adopted in agriculture when, 
for instance, it is necessary to lime a soil. Here the absence or presence 
of soil acidity, as tests with acid and neutral loess have shown, plays a 
prominent part. The degree of soil clis]>ersion is heightened by potash ions, 
for calcimn ions are su])plunted by them and the soil cakes over. This 
interchange of bases is reversible, 

(3) The influence of tile electrolyte concentration. Until expansion 
takes ])Lice the size of the coagulated particles is largely dependent on the 
electrolytic concentration, but this influence apixars to be of secondary 
importance. 

(4) The nature of the electrol>i:('s. Both cations and anions come 

into action during the coagulation; the cations appear to have the greatest 
influence. The diminishing influence of the electrolytes on the dispersion 
phtise is dejxindent on the chargeability of the dispersum and very par¬ 
ticularly on the atomicit}'' of the electrolytes. At^thok. 

Investigations on Alkali Soil and Colloidal Phenomena. 

JOFFK, J. S. and McLKAN, H. C (New Jersey Experiment Station). Soil 
Science, Vol. XVII, No 5, pp. 395-400, figt* 2. Baltimore, Md., 19^4* 

The work hitherto done on soil alkalishad a purely practical scope and 
and was based on em])iricism. Only in recent times in Russia has a series 
of investigations to di.scover the origin of soil alkalis and reaction been be¬ 
gun. Such knowledge is necessary beloie undertaking an}’' scientific treat¬ 
ment. An important feature of the recent investigations is the estimation 
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of the colloidal nature of some phenomena inherent in soil alkalis. The 
following conclusions may be drawn from the authors' investigations. 
The positive and negative absorption of the soil and soil solution system 
is of great importance for the washing out of the soluble substances. A 
negative absorption is desirable in alkaline soils. The coagulation of 
the colloids increases the surface tension of the extract and modifies the 
physical conditions of alkaline soils, which modifications show them¬ 
selves by the capillar>^ ascent of the water and the soils permeability to 
water. In the investigations on the effects of alum and sulphuric acid 
on the coagulation of the alkali soil colloids, the authors have observed 
that the combined effect of both such substances is greater than that of 
either of them se])arately. At pH 4.7, coagulation is almost instantaneous, 
which indicates that this is })Tobably the isoelectrical point. The alkaline 
soil colloids are charged negatively and then precipitated from the colloids 
with a positive charge, or by electroMes with high-power cations. The 
dispersal phase which affects the surface,influences evaporation; the vapour 
pressure of the extracts undergoes little alteration from the various treat¬ 
ments. 

In normal soils, the colloids serve to retain various constituents and 
therefore delay washing out; in alkaline soils, this colloidal property re¬ 
duces the permeability and aereation of the soil and increases its power of 
retaining substances, thus bringing about the accumulation of the salts 
after dessication. 

A. F. 


Soil Climatic Conditions and Clay Silicates. 

GaNvSSI^n R. (Gaiis.) (Dit Kliniatisdifii 13 (>d(‘nk'(linguiigt‘)f da Toner- 
desilikatgesteine), MiUnhtn^en uus den Laboraforien dcr Presttssischcn (xeolo- 
gischen Landesamtali part pp 32 Berlin, iqzz (Published by the Pnaissi- 
schen Ge'ologischen I/inde.sanstrdt, BtTlin. No 4. Invali(lens1rn.sse 4.}). 

In this work the author di.scusses the decomposition of clay silicates. 

Three kinds of weatliering are described: 

(1) the weathering of clay; 

(2) the weathering of laterile; 

(3) weathering by hydration. 

The author describes in detail the methods foi determining the va¬ 
rious ty];)es of decomposition, and then discusses the chemical processes 
which take place in connection therewith, 

(i) The weathering of clay in moist, cool and temperate zones : 

t (6Si02. AI 2O3 K2O ) I- A - 6 SiOj. AI 2 O3. K2O. w H2O+2 SiOa. AI2O3 2 HaO-f 3 ~ eSiOa. KaO, n HaO 

(potash fehlspiir) (zeolitic silicate) (kaolin silicate) (soluble potash silicate, 

eiiniinated in partly dear, 
partly colloidal solution). 
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(2) The lateritic or day-kteritic decomposition in semi-moist; torrid, 
and temperate zones: 

(а) purely lateritic decompositions: 

6 Si02. Ala03 K2O -f x HaO « (primary process) 6 Si Oa. AI2O 3. KaO. t n HaO + y HaO 
(feldspar) (zcoJitic silicate) 

a* (secondary process) AI2O3. 3 II2O - 6 SiOa . KaO . n HaO 

(hydrargUUie) (soluble silicate, 
eliminated) 

(б) day lateritic decomposition: 

> primary process (secondary process) 

1 4-6 SiOa. Ala03. KaO. n HaO ^ i AI2O3. 3H2O (UydrargilUte) 

I (zcoliUc siUcate) U-6Si03. K,0,« IIjO (soluble 

68iOa. Ala03. KaO 4- x IlaO- J ^ j silicates liberated). 

(feldspar) 1 1 

j 4-2 vSiOa. AI2O3, 2HaO ^ I + ^SiOa. AI2O3. z HaO(i:aolin 

I (kiiolin silicate, unchanged by I silicate, unchauged in sc- 

further influence of water). \ condary process). 

(4) Decomposition by hydration in arid and semi-arid zones : 

6 SiOi , AI2O3 . KaO 4 x H^O 6 vSiOa . Ala03 . KaO . n IlaO. 

(feldspar) (zeolitic silicate) 

In addition to the factors of heat, precipitation and evaporation, the 
effect is discussed of the composition ot the underlying rock on the type 
of decomposition, and the reaction of the resulting soil. 

H. Hallef. 


Soil Reaction in Relation to Galdum Adsorption. 

vSvvANSON, C 0 (Kansas Agricultunil College) Journal of Agricultural 
Research^ Vol, XXVI, No 3, pp. 83-123, figs. 7, tab. 23. Wasiiington, D C., 
1923. 

The author observes that acid soil reaction is not detennined by 
oiganic substances. Indeed, the pH values are the same befoie and after 
soil burning; further, a certain quantity of oxalic acid may be added to 
the soil without changing H-ion concentration. The addition of a slightly 
ionized acid, on the contrary, heightens CH-ion concentration, probably 
through the formation of salts of a weak acid with a strong base. 

The cause of acid soil reaction sliould be looked for instead in clieinical 
phenomena connected with the climatic factors which lead to soil forma¬ 
tion. There is mote jirobability of its acidity when the yearly rainfall is in 
excess of evaporation, whereas when the contrar}" is the case there is a 
tendancy to alkalinity. The cause of the acidity is to be looked for therefore 
in the carrying oif of the bases, and especially of calcium, which takes place 
in the decomposition of the silicates. Under such conditions vegetation lan¬ 
guishes since calcium is necessar)’ to plant growth and development. The 
addition of calcium, in the form of Ca (OH)* to such soils tends to reestab- 
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lish the former conditions. In these processes it is a question of adsorp¬ 
tion more than of chemical combination. 

It may therefore be concluded that the presence of aluminium silicate 
brought about by the influence of climatic factors, causes the adsorption 
of the calcium of Ca (OH)^ and CaCOj. The washing out and treating 
with acids, which may be considered as an exaggeration of climatic factors, 
increases the soil's power of adsorption. The latter is therefore dependei;^ 
on the aluminium silicates which are formed in such i)rocesses and may be 
considered as a phenomenon of base substitution. The adsorptive power 
of aluminium silicates is greater for calcium than potassium. A. F. 

On the Measurement of the Hydrogen-ion Concentrations in Soil by 

means of the Quinhydrone Electrode. 

BnnMANN Einar. Journal of Agricultural Science, 14, 232-39, 1914. 
(Compare Christensen and Haraed, Intern. Mitteihmgen fur Bodenkunde, 
14, p. 2. 1924). 

Hydrogen-ion Concentration in Soil and Lime Requirement. 

Jones, J.S ^Oregon Ex[Knm(n1al Stdioii) Soil ScitJ/u. Vol X\'III, 
No j. pp. 65-7.1, bibliography B.iItiiiioM*, Md , 

Crops are possible witliin certain limits of hydrogen-ion concentration, 
beyond which, however, the soil must be improved in order to bring it 
to the necessary concentration. Such investigations, however, though 
important, are generally neglected in the examination of soil. The author 
has made this determination on many soils, using the colorimetric method, 
which has given results in accord with the electrometric method, and has 
compared the values thus obtained with the lime recjuirement of soils. 

Generally, if the hydrogen-ion concentration varies considerably in 
the same soil type, with the exception of two or three samples, which repre¬ 
sent perhaps the extreme types, there is a remarkable uniformity in all the 
others. Alfalfa and clover crops may succeed well within rather wide lim¬ 
its of hydrogen-ion concentration. There is no relation therefore be¬ 
tween this and lime requirement. A. F. 

Investigations on Soil Minerals" and their ^ position in the Speier 

Stratum and Soils of the Kusel Beds as shown on the Geologicsd 

Map (1 : 100,000). 

(Untersiichuiigeii iicber Bodeii (jcstciiie und ihn^ Lagerujig im Blatt 
Speyer mid Boden im Blatt Kiisel dcr geologisclien Karto 1 : 100 000). Geo- 
gnosHsche Jahreshefte 35th Year, Munich, 2923. 

In the previous Palatinate number of the Bavarian Geological and Agri¬ 
cultural Institute an important place is assigned to soil science investiga¬ 
tions. Otto M. Reis writes at length dh the stratification and geological 
character of the various alluvial, loess, tertiary, coloured sandstone, sheU- 
lime and lower red sandstone soils, while H. Nikeas and A. Hock treat of 
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the soil reaction and need of lime of the Speier beds. H. Nikxas shows, from 
the results of investigations, that the soil reaction is more or less influenced 
by the geological structure, while 6tto M. Neis is of opinion that soil 
acidity is not so much caused by the formation, the most important fac¬ 
tor being the presence or absence of a forest growth, or the fact that it 
was a forest soil in a not distant past. Indeed, a soil becomes acid not in 
consequence of its petrological character, but through the influence of 
tLV plants which cover it, or the agricultural uses to which it has been put. 

In comparing the different methods for testing soil reaction and its 
need of lime, many interesting facts come to light. Thus, as Nikeas 
says, the need of lime does not depend on the existing quantity of lime, 
but on the buffer action of the soil, and what reaction it causes. The al¬ 
luvial and loess-loam soils show the least hydrogen-ion concentration. 
Bunter sandstone and lower red sandstone, on the other hand, prove, 
in all the tests, to be acid. From the total acidity estimated b}" titration 
with alkaline soda solution, the quantity of lime necessary to neutra¬ 
lise the acidit}’' was estimated, and thus the lime requirement of the field 
was determined Tlu^ titration ol the soil acidity by Daikuhara's method 
gave no reliable values, for the iron and es]x*cially the aluminium hydr¬ 
oxide, formed colloidal compounds with the acid, which escaped titration. 
Neutral soils require a i)articularly searching test as regards their lime re¬ 
quirement, In Christensen’s azolobacter test, the five-days' treatment 
is decidcdl}^ preferable to the three days’ treatment, as was shown by the 
tests. 

Whik' the upper red sandstone soils in the Speier beds tested by Nik¬ 
itas are really all acid, there are, in the lower red sandstone of the Lauter- 
tal, between Olsbrwcken and Wolfstein (Kusel lx?ds), according to Otto 
M. Reis, also alkaline soils near those which arc acid. But the CaCO, 
content, determined by I'asson’s method, was negative ever>"where, and 
onh" once was a trace found of CaCO,. In spite of this, the j>ercentage 
of CaO content can be estimated at 041 These results show how 
carefully Pas.son’s lime test should be used. The only acid soil among the 
samples with o (^5 % CaO was taken from forest land. 

Field crops, as is well-known, except on soil of the most marked lime 
formation, imply no surety against acidity, especially when physiologically 
acid artificial fertilisers are used. 

IIerm. Fischer. 

Importance of Hydrogen-ion Concentration in Physico-Chemical Studies 

of Hevea Sotjs. 

Bradfieed, R (Agricultural Experiment Station, University of Missouri), 
Soil Science, Vol. XVII, No. 5, pp. 411-422, Fig. (>, bibliography. Baltimore, 
Md., 1924. 

The author in this article discusses the flocculation of clay and the ef¬ 
fect of hydrogen-ion concentration upon the absorption and exchange of 
bases. The impoitmice of this in a physico-chemical study of soils is 
painted out and its practical results. A, F. 
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dhanges in the Chemical Composition of Soils in Cylinders after long 

continued Treatment. 

Bi^R, A. W. and Prince, A 1 ^. (New Jersey Agricultural Kxperimetit 
Station). Soil Science, Vol XVIII, No. i, pp. 31*32. bibliography. Baltimore, 
Md., 192^. I 

The chemical composition of the soil continually changes, but our 
methods of investigation are not sufficiently delicate to follow such clianifes 
unless the determinations are made continuously over a long period .if 
years. 

The authors have investigated the problem with the cylinder method, 
already described in Bulletins Nos. 221 and 288 of the New Jersey Agricul¬ 
tural Experiment Station. The investigations covered a period of 25 years, 
various fertilising treatments being applied and both the soil and the crop 
analysed. 

Phosphoric anhydride. — The quantity present in the soil, plus that 
carried away by the crop, is rather less than that generally present in the 
soil plus that added b}" fertilising. Supposing the fertiliser contains 100 lb. 
per acre, the loss is 13 lb. per acre. By doubling the addition of jihosphoric 
anhydride, a larger crop is obtained, but the loss is three times greater. 
It must be concluded that the xffiosphoric anhydride is carried away by 
drainage water. When tliis iertiliser is applied in largo quantities it may 
accumulate in the soil, which may be injurious. 

Potash There is generally a loss, notwitlistanding applications of 
potash. Soils containing 2,6 ^0 outset only contained 2 at the end 

of the test. The loss was caused thnaigh the crojis and the drainage wa¬ 
ter ; the more abundant the fertilising in general, the greater is the loss 
under both these heads. 

Ltmc. Ill the cylinders in wliicli lime was not added, a decrease of 
the latter was observed ; the loss was greater in that in which sulphate of 
ammonia only, without lime or farmyard manure, was used. With few 
exceptions, the cylinders in which lime was added showed an increase of 
the latter. 

Magnesium. It was not apjffied as a fertiliser, but only added as a 
lime impurity and with farmyard manure. A decrease of from 2.24 % 
to 1.5 % was noticed. 

Reaction. The soils in all the cylinders where lime was not added be¬ 
came acid. The lime requirement is reckoned at from 1400 to 2800 lbs. 
per acre ; the pH value varied from 4.g to b.2 %. The cylinders in which 
lime had been added, on the other hand, showed no need of lime ; their 
pH was from 6,5 to 7.3. The continued use of acid phos])hates did not cause 
acidity. 

Among the cylinders where lime had not been added, the greatest 
need of this was observed in that treated with sulphate of ammonia only ; 
the soil became so toxic that not a single plant reached maturity. 

A. P. 
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CkxtoipariEOii of the Soil Solution by IMeplacement Method and the 

Water Extract of Alkali Soils. 

Hibbard, P, (University of Caliiomia, Agricultural Experiment 
Station). Soil Science, „ Vol. XVI, No. 6, pp. 465-471, bibliography. Baltimore, 
Md.. 1923. 

Two methods in use for the analysis of the soluble elements of soil 
arethe Solution **, obtained by the displacement method, and the 
** Extractobtained b}^ mixing with the soil a quantity of distilled water 
almost entirely free from CO*, equal to five times its weight, after which, 
tlie Pasteur filter is used. Experiments carried out by the author indicate 
that the water extract doe.s not represent the actual conditions in the soil, 
as the figures recorded for carbonate, bicarbonate an<i phosphate are higher 
than those actually existing. The data registered for chlorine, sodium 
and nitrate are approximately correct; sulphate and potassium show an 
excess, while the data given for calcium and magnesia may be either too 
high or too low. The geo-chemical classification shows that the water 
extracts contain a relaliveE’ higher ]>roportion of sodium salts, whereas 
calcium and magnesium salts are less abundant than in the real solution. 
The latter makes the soil appear more suitable for the growth of plants 
than does the water extract method. A. F. 

The Rapid Determination of Available Phosphate in Soil by the 

Goeruleo-Molybdate Reaction of Denig^s. 

Atkins W. R. (t. Journal of Agric. Science 14, Part 2. 192-197, 1924. 

In determining the P2O5 in saturated soil extracts, lo gm. of air- 
dried soil, ivhich had been passed through a lOO-mesh sieve, were shaken 
with 50 cc. of water, 10 cc. of the extract being centrifuged until clear, 
and 5 cc. of this extract was made up to 100 cc. and reduced by the follow¬ 
ing reagents : (Reagent A) 100 cc. 10% ammonium molybdate + 300 cc, 
50 per cent by volume, H^SO^. (Reagent B) o.i gm. tin after the addition 
of one drop of a 4 % copper sulphate solution, was dissolved by 2 cc. pure 
HQ, and after solution of the Su the whole wjjis made up to 10 cc. For 
every 100 cc. of the extract prepared as above 2 cc. of reagent A, and 
5 drops of reagent B (which must be freshly prepared every day) were 
added. With a similar quantity of these reagents a control solution was 
prepared containing 0.05 or in some cases 0.5 mg. of P2O5. After the 
addition of the reagents the solution assumed a blue colour, which at¬ 
tained its maximum intensity after 5 minutes. The colorimetric tests 
can be made in a simple manner in 100 cc. Hehnkr cylinders. Faults 
through slightly coloured extracts, which impart a green colour to the blue 
solution, can be corrected by the addition of a few drops of a dilute solu¬ 
tion of Bismark brown to the test solution. The method allows the P^Oj 
in the soil extract (i: 5) to be determined even after considerable dilution. 
High pheisphate contents were found in the samples taken from bog peats. 
In the majority of the soils examined, less than 2 parts of water-soluble 
Pa05 were contained in i million parts of soil. Manured soils contained 

10 — Agr, ing. 
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jto 07 mote parts. A 3-4 hotm* estractioti gives the sat&e PgO, OQhtent 
in ordinary soils with a low content, as a 4-7 days' extraction. In 
soils rich in P2O5 on the other hand, the solubility of the appears^ 
be retarded by lengthened extraction and may undergo reversion to an 
insoluble form during prolonged extraction. 

Bbrjo. 


The Detennjnation of Nitrates in Soils. 

Hakpeu, Horace J (University of Wiscoovsin, Madison, Wis.). Industrial 
and Engineering Chemistry Vol lo. No A pp 180-183 Washington, D C 

Among the various methods proposed for the determination of nitrates 
in soils, that of phenoldisulphonic acid is most used because it is the sim¬ 
plest and quickest. It presents various difficulties however: (r) that of 
obtaining a perfectly clear and colourless extract, which is absolutely 
essential; (2) of obviating the losses in nitrate which occur, trom various 
causes, during the deleniiination ; (3) of making an exact comparison 
between the sample solution, of known value, and the solution under 
examination, avoiding the use of reagents which interfere with the process. 

In these notes the Author reports an accurate analytical process for 
obviating this difficulty, which ensures the most exact results being obtained. 
To obtain a perfectly clear and colourless extract, the Authoi, basing on 
practical tests repeatedly made on diffeient types of soil, suggests as most 
suitable in all cases, the use of the sulphate and hydroxide of coppei, which 
serve as excellent colorising and clarifying agents The losses in nitrates dur¬ 
ing the determination process, as has already been observed by other- 
experimentalists, chiefly takes place: (i) through absorption by certain de¬ 
colorising and clarifying agents (e. g. the various kinds oi decolorising 
carbons, aluminium hydroxide, etc ); (2) through evaporation when the ex¬ 
tract obtained and which evaporates is acid, (j) through the presence of 
other salts in the extract, such as carbonates and chlorides, the latter 
only if found in the soil in quantities of more than 15 parts per million. 
To reduce to a minimum this loss in nitrates the Author proposes : to use 
copper hydroxide as a decoloriser, bring that portion of the extract which 
is to be evaporated to a distinctly alkaline reaction, and if necessaiy, set 
free the chlorides, piecipitating with silver sulphate, and finally, when 
evaporation has taken place, ad^ to the dry piecipitate obtained 3 cc. of 
phenoldisulphonic acid in such a way that the whole of the precipitate, 
from the centre to the periphery, is completely saturated by the reacting 
agent. The presence of colorisations, which prevent an exact comparison 
being made between the nitrate solutions of known value serving as controls, 
and the solution under examination, is due either to the presence of 
organic substances or of insoluble salts in the precipitate, or to an irregulat 
use of the various reacting agents. 

By using copper hydroxide the colorisation due to organic substance* 
is absolutely excluded. As to the other causes, to obviate them it suffice* 
to follow out the process exactly. 


I,. M. 
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Memt Alumtiiium and Bfantfaaade la Hawaiian Shrila, 

McG®ohg:b?^ W T. (Expetimmt Station, Hawaiian Sugar Plaaters* Asi^* 
dation) Sot/ Sctence Vol XVIII, No I, pp j- 2, bibliography. Baltwnore, 
MiA, 1924 

Until now, the presence of free acids in soils has been considered the 
catjse of their poor fertility. As a Hiatter of fact, in the Hawaiian Islands, 
poor Vit^ty in the roots of the sugar-cane and pineapple, the principal 
local products, has been met with in the highly acid soils This^however 
^ IS assoaated with abundant quantities of soluble salts of iron and alumimum 
whil^ on the other hand it has been found that the toxicity of certain acid 
soils must be attributed more to the presence ol soluble salts of aluminium 
and manganese than to hydiogen-ion concentration The principal char¬ 
acteristic of the Hawaiian soils, like many others of the acid type, is the 
absence of easily soluble salts ol lime and magnesium and of soluble phos¬ 
phates Hence there is an accumulation of acid salts of iron, aluminium, 
manganese and ol hydrogen-ions hberated by hydrolysis 

Soluble cr>’stalloi (1 salts of iron, manganese and aluminium were as a 
matter of fact found in soils with pH valuers below 5 8 With more than 
6 0 pll, manganese IS absent from the soil solutions, and iron ^nd alumimum 
are only found therein as hvdrosols of the hydrates of iron and alumimum. 

The solubility of manganese as found by Combkr's test, is due to the 
greater h>drogen-ion concentration, obtained by treating the soil with 
sulphocyanate of alcoholic potassium The solution of normal nitrate of 
potassium does not liberate the alumimum from the silicates, except in 
soils with less than b o pH A F 

The Electrical Conductivity of Extracts from Soils of various TypeSt 

and its Use in Detecting Infertility. 

Atkins W R. G. Jotitnal of Agric Science 14, Part 2, 198-203, 1924. 

In determining the electneal conductivity of diluted soil extracts, 10 
gm. of air-dried and sifted soil extract were diluted with 50 cc of water, 
^aken and tested until there was no longer any appreciable alteration of 
the conductivity. In alkali soils, which showed the greatest conductivity, 
this took place after 6-14 days in soils with a slight salt content, and mu^ 
sooner in peat soils, which showed a high conductivity. Acid soils gen¬ 
erally showed but slight conductivity, which mostly reached its maximum 
after a short treatment. 

Though a high salt concentration in the extract is no sure sign of 
soil fertility, it may however be concluded frqm the fertility data and the 
lesults of the tests, that the fertility is generally low in the case of such 
^hich erfiibit very slight conductivity and show but little concentration 
of their liberated salts. On the other hand a high electrical conductivity 
of the soil extract may only indicate the presence of large quantities of 
Kberated salts, and is not always necessarily a sure indicatiou of the fer¬ 
tility of the soils in question. A rapid increase of conductivity in diluted 
extracts indicates on the other hand an increased li^ieration of salts, whidi 
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is partly effected by bacterial action and may therefore be taken as a use* 
fill criterion in judging fertility. Low conductivity, which after long- 
continued extraction persists, indicates that the soil is infertile. 

Berju* 


Studies on Virgin and Depleted Soils. 

MnXAR, C. E. (Wisconsin Agricultural Experiment Station). Sotl Sctence^ 
Vol. XVI^ No. 6, pp. 432-448, bibliography. Baltimore, Md. 1923. 

The greatest degree of solubility is found in virgin soils, as measured 
by the freezing-point method. Results of experiments continually proved 
this fact, which indicates that solubility gradually diminishes and forms 
an important factor in the transformation from virgin to depleted soils. 

Generally speaking, solubility is apparent in lesser degree in the lower 
layers of soil than in those at the surface , it is also greater in the lower 
layers of depleted soil than in the same layers of virgin soil. This tends to 
show that the greater number of crop plants ab.sorb nourishment from the 
surface or ploughed layers. 

Cropped soils yield a greater quantity of suli>hates, while virgin soils 
gave larger quantities of iron, aluminium, calcium and magnesium. 

The proportion in which various constituent matters are given up by 
soils is an important factor in determining their crop producing capacity. 

A. P. 

The Soil Organic Matter and Accessory Substances promoting Plant 

Growth. 

Clark N A. (Departnunt of Chemistiy, low.'i vStnte College, Ames, la). 
Industrial and Lngineenn^ Cfumistry. \ol 10, N<> -j, pp 249-250. Washington, 
D. C., 1924 (i) 

The influence of soil organic matter on giowtli has been investigated 
from two points of view: its direct and its indirect influence. 

Greater attention has been paid by the various investigators to its 
indirect influence. Its direct injfluence, which may be nutritive, toxic 
or accessory, is more difficult to investigate, but is very important. 

The author cites, among those who have investigated the direct in¬ 
fluence of soil organic matter on plants, the names of Schreiner and Shor- 
EY, who in 1910-1912 carried out systematic investigations and isolated 
a certain number of compositions in a pure state. Some of these compo¬ 
sitions, as for instance picolin carbosilic acid, had a decidedly toxic effect on 
corn, when added to a nutptive solution. Others, such as histidiii, were 
beneficial, and some had no influence. 

Knudson and Cornell proved that sugar can be assimilated by maize 
and legumes and Livingston pointed out the efiicacy of small quantities 
of organic substance, added to nutritive solutions, on the growth of maize. 

The possibility of some soil organic substances influencing the growth 


(i) See also R. 1024 . No. .^06. iEd!\ 
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of green plants has been especially laid stress on by Bottomi^ey in England^ 
He even went so far as to admit that the addition of small quantities of 
organic substances, extracted from the soil, to the mineral nutritive element 
is absolutely essential to the life and reproduction of green plants. He gave 
the name of auximones to these accessory substances, and considered 
them analogoits to vitamines. 

The author continues by observing that it now seems an established 
fact that small quantities of organic substances influence the growth of 
green plants, but there are still doubts as to the nature of this influence. 
The question should be considered from two points of view: (i) these 
accessory substances are analogous to vitamines; (2) these accessory 
substances only accelerate growth. 

The first point has been thoroughly investigated in the author’s 
laboratory. It had to be proved whether green plants can or cannot live 
and reproduce themselves in the absence of these substances. The tests 
were es})ecially made on Lemna major and Lcmna minor^ acquatic plants 
already examined by Bottomucy. 

Tests were madt with various mitiitive solutions. In Hetmkr and 
Knop’s saline sfdution, witliout the addition of an}’ organic matter, these 
plants live wdth difficulty, whereas on adding a small quantity oi organic 
matter they show vigorous development and normal reproduction. The 
mineral salts contained in the solutions were evidently not suitable 
for the plantvS in (juestion. In otlnr tests, the Author, by making use 
of the three salts fiist proposed by Li\*inoston (monocalcium phosphate, 
potassium nitrate and magnesium sulphate) in proper concentrations, suc¬ 
ceeded in making lcmna major grow normally without any addition of 
organic matter. The tests prove that these accessory' substances cannot 
be coiisufircd as c.ssentiai to the life of giecn ]>lants, as are vitamines to 
that of animals. The author concludes by saying that other investiga¬ 
tions are bting made in his laboratory' with a view to liiidiiig out whether 
these accessory substanees on the (»thei hand accelerate plant growth. 

L M. 

Influence of Organic Matter upon the Development of Fungi, Actin* 

omycetes and Bacteria in the Soil. 

Waksman, S. a. and Starkey, R It. (New Jersey Agricultural Experi¬ 
ment Stations). Soil Sctence, Vol XVII, No. 5, pp. 373-378. Baltimore, 1924. 

It has already been noted that the addition of organic matter to 
greatly increase.s the number of iiiicro-orgamsms. The authors have 
systematically studied this phenomenon, making use of various organic 
matters, and estimating the quantity of micro-organisms by means of the 
plate method. It has been showm that all organic mattei used greatly 
increases the number of micro-organisms, but not all to the same extent. 
The action of dextrose is to increase es|)ecial1y the number of bacteria; 
cellulose, increases fungi; rye straw and alialfa meal favour both bacteria 
and fungi; dried blood increases fungi, bacteria and actinomyceles. The 
addition of nitrate of sodium to the straw treated soil, increases the 
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nuniter of fungi, without altering that of bacteria; alfaifa iucreasels the 
number of organisms more effectively than straw, and blood acts still more 
strongly. The number of fungi increase more in acid soils than in those 
where the reaction is almost neutral. The numbers of organisms reach a 
highei point in fertile soils than in less fertile soils. These observations 
confirm the work done by other investigators, according to whom bacteria 
tlirive most on the dextrose, while fungi mostly develop on cellnlose, 
pentose and other complex carbohydrates. 

The majority of bacteria require less nitrogen than do fungi, which 
require it for building up their mycelia. Cellulose is not attacked by most 
soil bacteria but is japidl> acted upon by numerous kinds of soil fungi, 
for this however the presence of mtrogeii is required. A. F. 

Study of Microbic Flora in Soil. 

Margin, T. It. (Brigham Yomig University). Soil Science, Vol. XVI, No.6, 
pp. 475-477. Baltimore, Md 
# 

The author in his experiments used as green manure rye, oats and 
buckuheat harvested at thiee different stages of growth, and made 
careful observation of the effect on the various microorganisms of the soil. 
It was shown that non-spore-formers are in a majority in normal soil. 
The addition of green manures increases the number ot the micro-organisms. 
The fresher the niauuie the larger the number of actiuomycetcs as compared 
with other organism*^, there is also less effect on sporc-fomiing organisms. 

It would seem therefore that the actinoniycctes form a special factor 
in the decomposition of cellulose 

It is probable that a studv of the effects of the V'lrious treatments of 
soil and their relation to various microorganisms, will supply useful data 
and thus lead to better knowledge of the difieient soil phenomena. 

A. F, 


Nitrogen Fixation in Soil and Mannite Decomposition. 

WakSman, S. a , and Karunakar, P. D (New Jersey Agricultural Experi¬ 
ment Stations). Soil Science, Vol. XVII, No. 5, pp. 379-393, Fig. 3, Bibliogra¬ 
phy. Baltimore, Md, 1924. 

There is a definite lelatiou between nitrogen fixation of soil and soil 
productivity as well as between productivity and other bacterial activities. 
The presence of an excess of available carbohydrates, such as mannite 
will further the growth of microorganisms which will decompose the 
mannite and obtain the necessary nitrogen from the air. Nitrogen fixation, 
when an excess of an available souice of energy is added tothe soil, 
depends on the microbial flora of the soil, on chemico-physical conditions, 
more especially on the soil reaction and on the presence of available 
salts oi potassium and phosphates. Next to nitrogen, phosphorus is the 
most important element m the nutrition of plants : none of the methods used 
up to the present, gives any real idea as to the (juantity of available phos- 
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phorus ip the soil. This can be done by the method discussed in this 
paper, namely by measuring the nitrogen-fixing or mannite decomposing 
power of the soU. A. P. 

BmcHIub batuUnm and BAcHtus ietMi in Soil Samples. 

I C. and Peterson, B C. (Department of Bacteriology, Univer¬ 
sity of California) The Detection of Bacillus BoMinus and Bwtllus Tetani in 
Soil Samples by the Constricted Tube Method. Journal of Bacteriology, Vol. IV, 
Ko 3, pp 201-209, bibliography Baltimore, Md , 1924 

The constncted tube method, employing a medium of glucose meat 
mash, has proved satisfactory in the detection of B, botulmus and B* tetam 
in soil. Seventy per cent, of aiable soil samples gave toxic filtrates; 65 % 
contained B boluhnus, and 20 % B, telani These records are of 
considerable importance, jiointmg out the origin of Bacillus botulinus 
m preserved foods A. F. 

The Soil Protozoa and their Effect on Crops. 

NoviKOiO? M (Die Bodensprotozoeu ti ihrt* Bcdcutung fuer die Boden- 
kultur) Afifev dtr ton PorihetmSiiftnnq Heidelbt^rg, to-^3. 

The earliest miormation on soil protozoa was given by Ehrbnberg 
(1837) 2tud Greff , this was, however, quite forgotten and these soil or¬ 
ganisms did not arouse attention again until the 20th century. E. J. RussEEE 
and H B Hutchinson (Partial Sterilisation of Soil — Journal of Agric. 
Science, Vol III, 1909) either quickly dried the soil samples kept at a tem¬ 
perature of 55^-60® C , or treated them with reagents prejudicial to or¬ 
ganisms By this jiartial sterilisation the soil was entirely freed of proto¬ 
zoa, but not of bacteria, which increased rapidly owing to the disappear¬ 
ance of their enemies. 

The protozoa might theretore be considered as soil parasites and 
soil fertility iiught be increased b}^ their destruction. 

Koch, in his works published in the Journal of Agric Research, Vols. 
IV & V., 1915, arnved at results somewhat different from the above men¬ 
tioned. The soil protozoa found by him were the following: 

Flagellates * Euglena sp 

Monas gutiula 
Monas vmpara 
Peranema tnehophorum 
Khizopods : Amoeba rad iota 
Tnnema euchelys 
Ciliates : ^ Paramaecium sp. 

Colpoda cuctdlus 
Colpidium colpoda 
Nassula degans 
Uroleptus musculus 
Vorlicdla sp. 
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Glaucoma sp. 

Enchdyji pupa 
Prorodon ovum 
Condyhstomum patens. 

In order to separate the protozoa from the particles of soil, Ck)DOT 
had already subjected a small quantity of soil to the action of the electric 
current and had drawn the active, i. e. non-encysted forms, to the ca¬ 
thode. RussEi.1, and Goi^ding succeeded in separating them by twice 
centrifuging the soil sample, suspended in water. Martin (Phil, Trans. R. 
S. London^ Vol. 205, 1914) recommended mixing the soil with picric acid, 
whereby the active protozoa are brought to the surface. 

Koch however prefers the simple microscopic examination of the soil 
sample held in snspension in a little water. In this connection it should 
be observed that at 22^-24^0. the smaller infusoria develop from the cysts 
in 1-2 hours, the flagellates in 6-8 hours, the larger infusoria only after 40 
hours, while in the well-manured, constantly moist green-house soil 
active forms are always to be found, which are absent in the normal, moist 
field soil. 

These results of American investigations are diametrically opposed 
to those of France as regardst he protozoa who considers “ that the 
edaphon is an indicator of soil fertility Novikoff rightly points out 
that the edaphon does not, like the plankton, form H\dng communities 
enclosed within themselves , hence they cannot, without further explana¬ 
tion, be placed in the same category. 

The author therefore solved the problem exix?rimentally by investi¬ 
gating the free and the encysted protozoa living in the soil, as well as their 
oecology, their relations with bacteria and the conditions under which the 
cyTSts pass into the free state, and finally also investigated the influence of 
different artificial fertilisers on the soil protozoa. 

Cultures of Amoeba Umax on agar-gelatine were successfully obtained, 
this being of special importance in solving the problem. I^ater, the list of 
protozoa living in field soil has proved to be much greater than the works 
of Koch and France led one to suppose. The following active and en¬ 
cysted forms were identified : 

Flagellates: Euglma viridis 
acus 

Monas guttula 
" vivipara 
Oicomoftas 
Bodo edax 
** saltans 
Astasia 
Peranema 
Heteronema 

Rhizopods: Amoeba Umax 
radiosa 
verrucosa 
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Trinma 
Difflugia 
Afcdla vuligafis 
Englypha 
Centfophyxis 
Mastigamoeba (i) 

CiKates: Paramaecium amelia 

'' caudaium 
Colpoda cucullus 
Colpidium colpoda 
Nassula degans 
Uroleptus musculus 
dispar 

Voriicdla nebulifera 
microstoma 

(daukoma 

Siilonichia 

Urostila 

Haltcria 

Oxytricha 

A spidisca 

C hlodon 

Pkmatricha 

Urotncha jactra 

Pleurofuema 

Lacnmoma olax 

All these animal ffiims beloni; to the freshwater fauna, and are there¬ 
fore not edaphic They live in the soil as it is a suitable medium for their 
existence, owing to the prcvsence of minute water reservoirs. 

They are but little affected by the dr>dng of the soil. At the Moscow 
Agricultural Instituh* theie were soils which had been dry for 10 years and 
still contained living C3"sts; similarly, frozen soils on thawing >nelded good 
cultures of protozoa. Nevertheless, with regard to active forms, moisture 
is of the greatest importance. 

In e.stiniating the importance of the soil protozoa in agriculture, Novi- 
KOFf’s discovery is inipoitant, namely, that the number of active protozoan 
forms existing in nearly all very moist soils is not great (Colpoda cucullus, 
Colpidium colpoda, Uroleptus masculus, Voriicella nebulifera, Urotricha 
factra, Pleurotricha and Amoeba //mat).Though these protozoa cause whole¬ 
sale destruction among the useful soil bacteria, yet, according to Novikoff, 
this disadvantage should not be very great, for these enemies of bacteria 
only develop largely in saturated soils, whereas in normally moist soils 
they usually remain in the encysted state. It must also*be considered that 
the injury done by the soil protozoa is compensated by their influence on 
the proa'sses of soil-decomposition and the formation of humus. 

With reference to the question that protozoa are to be considered as 

(x) The number of the Khizopods is much greater (Bd). 
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$6il patasites or, as F!ranc^ believes, as an indication of its fertiUtT', the 
author is of the opinion that the importance of the protozoa in normal 
soils may be compared with that of those few plants which may indeed 
indicate certain soil characteristics, but which have no further influence on 
soil fertility as far as agricultural purposes are concerned, 

Hekm. Fischer. 


Partifil Sterilisation of Soil by Antiseptics. 

Matthews A Journal of Agricultural Science^ 14, 1-57, IQ24. 

Quantitative tests were made of the antiseptic action of substances 
such as benzene and its homologues and derivatives, carbon disulphide, 
ammonia, formaldehye and chlorpicrin, on the soil protozoa, bacteria, fungi 
and eel-worms of the soil. Nearly all the substances quickly disappeared 
from the soil. The bacteria on the other hand are only reduced in niunber 
during the first few days, and then increase to a maximum, afterwards 
slowly returning to their normal number. In the better aerated and lighter 
greenhouse soils this process of increase and decrease proceeded much 
quicker than in field soils, and the greater the molecular weight and heat 
of combustion of the antiseptics, the quicker the increase* generally. The 
increase in the number of bacteria was independent ot the effect of the 
antiseptics on the protozoa Both naphthalene and toluene in large quan¬ 
tities, caused a considerable increase in the bacteria, but the former had 
no influence on the number of protozoa, while the latter killed all the ci- 
liates and amoebae If the protozoa were killed by large doses of a suit¬ 
able antiseptic, after a long j>eriod the bactena were still further increased 
by a second dose. From these results the author concludes that the in¬ 
crease in bacteria is cliiefly to be attributed to the feeding effect of the anti¬ 
septic on the bacteria and not to the destruction ot the i)rotozoa, and that 
the increased fertility observed by Rt^sseei. and Hin'CHiNSON is, in very 
large measure, a consequence of the decomposition of the soil organic 
matter, through the increase in bacteria The increase in bacteria after 
liming or treating the soil with steam is similarly, partly caused by the de¬ 
composition of plant residues.The introduction of a CH3 group in C(,H5 de¬ 
creases the toxic effect on the soil organisms, while a single Cl or nitro- 
group increases both the toxic effect and the stability ol the compounds 
in the soil. Bkrju. 

Factors affecting the Growth of Crops on Add Soils. 

Conner, S. D. (Purdue Experiment Station, Lafayette, Ind.). Indusinal 
and Engineering Chemistry, Vol. 16, No 2, pp. 173-175 Washington, D. C. 

1924* 

The autho) draws attention to the varying nature of soil acidity. 

K\rpi.N has distinguished * (1) free or (utiih (Hidtiy (measured by the 
hydrogen-ion concentration) , (2) aitc^sory acidity, due to aluminium sili¬ 
cates, iron, manganese, estimated by the action of a strong acid salt, e. g. 
nitrate of potassiunj), (3) hydrolytic acidity, which may be determined 
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by deducting the accessory acidity from the total acidity (determined with 
lime water or by the acetate method). 

The accessory acidity is most harmful to crops, as in the soil it 
causes the formation of hydrogen-ions, and aluminium-ions both recognised 
as injurious to the growth of crops. Acidity due to organic acids is only 
slightly injurious; it seems even that the organic vsubstance reduces the 
toxicity of the other more active acidities. By IIopkin's (potassium 
nitrate) method the accessory acidity, which ivS for the most part mineral 
acidity, is measured The total acidity (accessory acidity -f hydrolytic or 
mineral acidity -f organic acidity) is measured b)i( Jonhs’ (acetate of lime) 
method. By deducting the acidit}^ obtained by IIopkin’s method from 
that obtained by Jonhs’, we have, very approximately, the amount of 
organic acidit\’. The aiithoi lu his numerous tests has found that the 
formula K -- ll^/I — H gives aft excellent index jot the (orrechon oj i>otl 
acidity, both in the case of mineial and organic acidity. 

The Author in giving the practical resullvS of his tests, points out that 
the toxicity of acid soils is due as much to aJuminium-ions as to hydrogen- 
ions The lesnlts of his tests also show that some crops are inoie affected by 
a hi nn mu in-tons, others 1 a hydiogen-ions 

In conclusion the Anthoi, fioin tlie results of his piactical tests, 
aihises that, to correct this nijimous effect on crops both phosphates and 
linn sliould he added to acid soils L M. 

The Injurious After-Effects of Sorghum. 

Bki^zl\I/F J F Jcmnal of Athencan Soaety of Agroomv, Vol i6, 
No ii, pp o8o-"’( o (k‘ncva, N Y, 1024. 

The author made a study ot the residual, or after-effects of sorghum, 
which cause injury to plants of other crops that follow in rotation, and 
also, the effect of sorglmm on the physical condition of the soil. 

The results of the experiments made indicate that: {a) The injurious 
after-effei t of sorghum is due to the jircvsence of a toxic substance formed 
during decomposition of the stubble; (h) this toxic body is readily vo¬ 
latilised or decomposed ; (r) during the decomposition of the stubble the 
stdl flora that generates c<irbon dioxide is, to a large extent, killed off; 
(d) with the cessation of the formation of carbon dioxide, a new equili¬ 
brium IS established in the soil, m which the sodium zeolite exists in 
excess of the calcium salt and causes deflocculation of the soil. 

^ W, S. G. 

On the Mortality of Firs in the Wienerwald, 

IvKimNGKN, Prof Dx Wilh. Graf zu, Vienna (Ube r das J aimcustcrben im 
Wdncnralde). ForstmrlschafUicJtes Centralblattt No 5, p. 173-183, Berlin, 1924. 

After the dry years 1917 and 1922, the white firs of the Wienerwald 
were destroyed over large stretches of country, especially the older trees 
with shaky tops. The immediate cause of this wholesale destruction was 
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generally considered to be the attacks of beetles and to some extent also, 
fungoid disease. 

So far as its course may be seen at a glance, the damage followed a 
west to easterly direction, without it being possible however, to attribute 
a definite effect to the difference in rainfall, which diminishes towards the 
east. There was a tendency consequently to seek the cause of the damage, 
in part at least, in the soil, especially as the exposure to weajher conditions 
seemed to bear little relation to the degree of mortality. 

The soils of the Wienerwald very greatly in the sandstone (Flysh) 
zone ; they are partly marly, but mostly poor in lime, light (with subsofl 
of almost pure quartz sand) to very heavy; the latter absorb large qifUnti- 
ties of water, but dry out in summer to a great depth, becoming cracked and 
hard. Only the beech shows good growth on soils very poor in lime (op¬ 
timum climatic conditions). The principal humus form is Mullwhich 
gradually changes into humous soil. Nitrification proceeds quite regularly; 
the more ornamental forest types were found to predominate (the 
Caj ANDERS type). Some danger however lies in the fact that the fusiform 
roots of the wliite fir become stunted in heavy soils, through twisting back, 
and the root system of the beech also does not penetrate very deep; both 
trees show their principal root development in the upper soil layers, which 
are very dry during the summer. On lighter soils the roots penetrate to 
the lower layers, so that there is no danger here as regards the summer 
water supply ; neither in this case is there any bending back of the roots. 
The analj'sis of the soil (by the Atterbeko method) gave, for the heavy 
Wienerwald soils, a day content which was almost as great as that of 
many red earths, which accounts for such a high degree of heaviness and 
impermeability. 

From these and other considerations, sudi as the quantity of precipi¬ 
tation during the summer months, it may be safely concluded that, the 
mortality among firs in the Wienerwald is caused by the exceptionally 
low precipitation during the growth period of certain dry years , that 
white firs thrive better on light soils than on heavy ones, and that the 
damage caused by insect pests and fungi on trees already in a very poor 
state must be considered as secondary only. Nevertheless, in consequence 
of a large increase of insects injurious to forest growths, this damage may 
afterwards, owing to beetles, become of primary importance. Author. 

Soil Cultivation and National Farming. 

SciiNKTDEK Cl, (Forestry and Fanning Engineer), plates 7, Helwing.sche 
Veilngsbachhancllung, Price M. 2..40, Hanover, 1025 

The author is investigating from the point of view of a universal 
synoptic sclieme the statics of economic relations in world and national 
agriculture, to which there must be lecourse on the ba.sis of a kind of 
natural valuation by way of an intensive increase in soil productivity. 
Statistical tables and sketch diagrams show the necessity of keeping this 
end in view, to the attainment of which soil science indicates new and 
promising paths. New fields of enterprise are thus offered to technologist# 
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with the participafion of capital in large scale cultivation, and new chances 
of employment to labour. The relations with the colonies and Turkey 
are carefully /examined, and in connection with the scheme for intensive 
cultivation consideration is also given to ethics, education and art, all 
of which are furthered by improvements in the soil. y. 

Origin of Alkali Soils and Physical Effects of Treatment. 

JOFFE, J S and Mol, KAN, H. C. (New Jersey Agricultural Experiment Sta¬ 
tion) Soil Science, Vol XVII1. No i, pp. 13-30, bibliography, tigs 8 Balti- 
inon, Md , JOi|. 

Among the various theories on the origin of alkali soils, the authors 
examine that of (iKOKoiz, according to whom, from the reaction of zeo- 
litic soda with cai bon ate or bicarbonate of lime, zeolitic lime and car¬ 
bonate of soda are formed, without the zeolitic portion entering into solu¬ 
tion Instead of whicli, it is a question of a phenomenon of adsorjition. 
The reactions of the zeolitic poitioii are of a su])erficial character and it 
is clear therefore that the degree ol particle dispersion is of considerable 
importance, C'-iiet'ially in alkali soil, in which the colloidal content is high. 
According to \R 3 ), the reactions between soda and lime compounds 
take place in the soil solution and are therefore of a purely chemical nat¬ 
ure. Domixicis’ theory is analogous to that of Gkdkoiz : according 
to the former, the hydrogels, formed hy a process of substitution in certain 
combinations of silicates and hiimates, change into hydrosols. The se¬ 
paration of the soda and the lonnation of sodium hydroxide take place, 
and the latter combines with the carbon anhydride. 

In order to improve alkali soils, therefore, either the soda in the com¬ 
plex silicate should lie substituted (GEimoiz's theor>’) or the colloids should 
be coagulated (Dominicis’ theory), and finally the excess of soluble salts 
should Ix^ washed out. These fundamental principles .should therefore 
be followed ■ i) coagulate the colloids ; 2) wash out the excess of soluble 
salts; 3) substitute the zeolitic cations; 4) create a favourable reaction 
for plant growdh ; 5) compensate the losses of nutritive substances caused 
by improvement methods. 

Tlie results of the authors’ tests show that the alum treatment im¬ 
proves soils, but only temporarily, inaMiiiich as the alkalinity soon returns. 
If a sim])le washing-out could carr>’ away the soluble salts and render the 
soi productive, it would be advisable to coagulate the colloids and increase 
permeability by the addition of alum, but tliis temjmrary remedy cannot 
be considered as a scientific treatment of alkali soils. 

Favourable results are obtained by large additions of sulphur. The 
sulphuric acid hydrogen-ions formed are sufficient to substitute the cations 
in the zeolites and prevent the formation of carbonate of soda, and result 
in the formation of neutral sulphates. 

Nothing conclusive can be reduced from the peat treatment tests. 

A. F. 
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The Vormatioii and Origin of Loess. 

Ganssen R. (Gans.). Die Knstehmig iind Herkunft des Loess. 
ungen aus den tjuboratonen dev Preusstschen Geologtschen Landesanstali^ Part. 4, 
pp. 10. Berlin, J922. Copies may be obtained from the Prenssischen Geokv. 
gischen Landesamstalt, Berlin No 4, Invalidenstrasse, 44. 

The author does not consider that the explanation hitherto given of 
the formation of loess is satisfactory, and in continuation of the views laid 
down in his work on the climatic soil conditions of clay silicates, gives 
the following conception of the formation of loess: “ Loess is a formation 
due to temperature, but to the temperature of the soil rather than the air. 
It is the product of the arid, hydration-decomposition of a fine-grained, 
alkaline, day-silicate, lime material, undecomposed, deficient in day and 
rich in silidc add, the gradual formation and arid decomposition of 
which in the temperate zones is to be traced to the influence of wind/' 
It is further advanced and established that, though the principal part of 
loess is composed of grains of from 0.01-0.05 mm., the finest partides, 
under o.oi mm., also contribute to the formation of loess, and further, 
that deposits of every kind may also aid therein, so long as their finer 
parts correspond to the above-mentioned conditions as regards composi¬ 
tion and size of grain. Finally, the coloration of loess is explained and 
the cooperation of the subsoil under special conditions in loess formatioti 
is discussed. H IlAbbER. 

On Peat. 

Spirhanzi, Ing J O Uebcr Torf Pragut, Czecoslovakia, 1924. 

In this book the author describes the general luoperties of peat, such 
as water capacity, hygroscopicity, power of absorption of gases, its true 
and apparent specific gravity, cohesion, elasticity, capillaiy attraction, 
heat conductivity, effect of heat, and its addity. 

The formation of }>eat-moors is then dealt with and their geographical 
distribution and extent in Czecoslovakia, are discussed and shown on 
a map. 

In the last chapters the author treats of the cultivation of peat-moprs, 
drainage, fertilisation, etc., and the means by which they may be rendered 
serviceable to agnculture, gardens, and in various industries of the Czeco- 
Slovakian Republic. 

The appendix to the book contains a full index of the literature om 
this subject. L. SMOiix. 

Desert Formation in Present and Past Times. 

Wai^ther Johannes, Halle. Das Gesetz der Wuestenbilduxig in Gegen- 
wart und Vorzeit 4th revised edition, pp 421, illustrations 203 Published 
l>y Quelle & Meijer. Leipzig, 1924 

The well-known work of Walther now in its 4th edition, has been 
greatly enriched by the more recent investigations of the author, and 
special mention should be made of the excellent illustrations. 
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There scarcely a chapter in this book that does not add something 
to our kzsowledge of soil science (though the book is primarily intended 
for geol(^sts and geographers), but throughout the whole the chief note 
is the great importance of climatic factors in the formation of the earth's 
surface, decomposition, transportation, deposition and formation of soil. 
The author, from personal observation of different types of deserts in various 
parts of the globe has obtained a dear idea of the character of deserts at 
the present time, and as a geologist, draws conclusions respecting the 
deserts of the past. 

An equable, temperate dimate with regular precipitations is termed 
isonom " by Walther, and is contrasted with an antinomial dimate, 
full of extremes, in which not only are there large quantities of n^oisture 
in the atmosphere owing to the extensive evaporation of a tropical sea and 
heavy precipitations in all zones, but where, at the same time, the increased 
heat of the sun quickly disperses this moisture. Many phenomena can 
only be explained by a heavy flooding and simultaneously an intense eva¬ 
poration ol the upper layers of the soil. The laterite soils have been produc¬ 
ed by sudi a climate, but to-day antinomial climatic conditions do not exist 
on our planet. Laterite .soils are, according to Walthers, decomposed 
masses conteinporaueoi:s with earlier dimatic conditions. The rainy 
tropical climate of the present day destroys the laterite soils in the same 
way as it does red earth, which often dates from the diluvial period and 
had been deposited in the chasms and fissures already existing at that 
time (discovenes at Capn of dilunal fauna and paleolithic tools in a red 
earth of 5 m thickness). 

The lake at Thebes had no outflow in diluvial times, and in spite of 
heavy precipitations the Nile in Lower Kgypt dried up in consequence of 
the intense evaporation and did not reach the sea. This is mentioned as 
an indicatitm of the efft^t of the fundamentally different climate of that 
period as compared with the ])resent time. 

In the first part, The Chaiacter of the Desertthe effect of the sun 
and evaporation (separation of lime compounds from the water of the Nile, 
many rocks, e, g. sandstone, disintegrated and fissures formed, decompo¬ 
sition of salts and g^^psuin) and the action of the wind in transporting 
soil particles, whicli has the greatest effect where a desert land is subjected 
chiefly to a wind blowing constantT^^ from the same direction. 

The flora of the desert is dependent on the possibility of obtaining wa¬ 
ter, either from the soil, or as rain, and also on the sun's ray^, wind-drying, 
mobility and salt content of the soil. 

The second part of the book treats of denudation in the desert; trans¬ 
porting forces only effect loose material. Gravitation, wind transporta¬ 
tion, erosion and the results of glacier ice, also abrasion in coastal districts, 
here come into play. Long after the wind has lost its carrying power signs 
of its former influence are found. 

Disintegration is particularly well shown on the ancient Egyptian 
monuments, the exact age of which is known. In answer to the statement 
that Wawher has sought to explain all desert phenomena by physical 
causes without reference to water and chemical decomposition, he replies 
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that the desert phenomena are on the contrary pol3rd3rnamic, the actions 
taking place in the desert to-day having a constant and mutual influence 
on one another. 

The climate of Egypt has not changed during the last 4000 years. 
During this period disintegration of the monuments has been going on 
uninterrupte^y and has not yet ceased. Weather-worn remains of walls, 
the wearing of holes in, and the effects of insolation on statues, the scaling 
and splitting of rocks, all give clear pictures of the changes taking place. 
The wearing away in arid zones is contrasted with the inroads made in 
moist and rainy climates, such as washing away of the earth^s crust. The 
formation of a hard and deep crust fonns a sharp contrast to the soften¬ 
ing of rock crystals. The origin of numerous phenomena in regions with 
no outflow, is only partly to be attributed to erosion through running 
water ; the rest is due to transport action. Wind is the decisive lifting 
and moving force in desert denudation. Transportation may indeed 
take place without corrosion, but not the converse. A covering of 
stones protects against transportation. The author then describes in 
detail the various forms of desert denudation such as pot holes, amphi¬ 
theatres, networks, the removal of knolls and dunes, etc. 

In the third section : Accumulation on the Desert", a great deal 
of space is given to desert sand or dust, as a very important factor; then 
also the chemical deposits (salt deposits of recent and early formation), 
and the relation of the desert to marine sediments, etc., is discussed. 

In the fourth section : " The Desert in the Past", the author alludes to 
a type of desert which is no longer to be seen, namely the lifeless original 
desert; and further, of tropical de.serts. with no outflow for streams, in 
which the greater the number of water courses which end therein, the more 
arid is the desert. The cold glacial desert is also greatly affected by wind 
transport action. The chapters : " The Allocation of the Weather Zone " 
and " Change of the vSun's Rays ", also " The Diluvial vSnow Period and 
the Desert ", are of special importance for they also have a direct bearing 
on soil science. 

In the last chapter are discussed loams, ferretto, bauxite, red earths, 
loess and laterite, the last being very fully treated. 

A complete index of the contents very considerably facilitates the 
study of this valuable work. Leiningen. 

Genesis and Geography of Russian Agricultural Land. 

Gwnka, K. Genesis und Geographie der rus.sischeii Boden, pp 78. Pan- 
russtan Agricultural and Mechanical Arts Exhibition Petrograd, s. d. 

The author, after a clear introduction in which he examines the con¬ 
ditions in which agricultural land is being formed, gives a brief description 
of the live principal soil types. 

il f.aterite, found esjiecially in the tro]ncal zones. 2( Podsol, 
the name of which is derived from the Russian " sola " (ashed), on account 
of the wliite or grey colour of such soil. It is chiefly found in the forest 
regions with a rather cold climate; compact, imd rich in concretions, 
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and contains, iron, manganese aEd humns. 3) Steppe, the most wide¬ 
ly diffused and most widely investigated type of which is the Chemos 
{'* Tschemos 4) Marsh. 5) Solonetz, which includes soils^ of which 
the upper part of the humus crust is looser and lighter in colour than 
the lower part, from which salts, generally of lime, are separated. There 
are different varieties of this soil, which is found also in Rumania, Hun- 
gar3^ Spain and the western parts of the United States, in addition to 
Russia. 

. The author then considers the varied and esctensive areas of land 
in Russia. The Tundra : A zone characterised by a low temperature 
(mean annual from —iz® to —170 C) and l)y low rainfall, never more 
than 3()() mm., sometimes less than 200. Such low precipitation renders 
the conditions of the tundra nearly like those of desert zones, but as a 
consequence, there is a hypersaturation of moisture, which favours the 
formation of the marshy type. Bed rocks are represented especially 
b}" marine sediments (and sand), clearly stratified with marine fossils. 
Here and there also rock crystals are found. The surface is varied. In 
some places there are quite sterile patches, deprived of humus, which 
approximate sucli soil In the podsol and solonetz t3^pe. Elsewhere the 
surface is covered, to a depth of 30-60 cm., a peaty layer of a dull 
green or light grey colour. The |x^at may form hillocks of as much as 
5-25 m, in diameter and 3-5 m. high. In the va]le3''S and in places ex¬ 
posed to marine inundations there is the salt marsh soil, with a growth 
of halophilic plants. The tundra zone, the extent of which is not 5’'et 
fuUy known, giadualty ]>a.sses into the forest zone. 

The podsol zone is very extensive and is characterised by low rain¬ 
fall. The mean annual temperature is slightly above o^C in European 
Russia and below QoC in Asiatic Russia, where the soil is perpetually 
frozen. The bed rocks are composed of sediments of tjpe glacial period. 
In tlie moraines, the stones transported by the ice are sometimes in such 
quantities as to form vast spaces quite unfit for cultivation. The mo¬ 
raine elevations general!}^ run in definite directions and are surround¬ 
ed b3^ enormous quantities of rocks and stones. The sediments may be 
considered as of fluvio-glacial origin. Not far from the moraines are 
vast .sand3^ surfaces, also coming from the glacier waters. The moraine 
deposits are then covered with silt; towards the south are sandy islands 
rich in limestone. There are also marine deposits in European Russia, 
while in Eastern Siberia are found rocks and cry.stalline schists. 

The nature of the surface of the soil is influenced b3" the climate as 
well a.s by the rock composition. Thus in the North-West zone, where 
great moistiire prevails, the formation of the soil is similar to that of 
the steppes, with its characteristic flora {Stipa pennaia) and fauna {Sper^ 
mophilus). The nature of the soil, both of the clay masses and of the 
surface mud, forming an alluvial la3Tr, is connected with glacial action. 
The soil formation is quite superficial where the bed rocks are hard 
iStoties, as in Eastern Siberia. Here, owing to the presence of red sand¬ 
stone, the characteristic colorisation of the podsol is absent. 

In the steppe or Chernos zone, the temperature varies ; in the plant- 

X IT — Agf^ ing. 
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growth period it is about X30; in some places however the mean annual 
is 5<>C, while in other it falls below 0^. Atmospheric precipitations are 
as much as 400 mm., except in Eastern Siberia, where they are less and 
where the soil is perpetually frozen. As bed rocks, sand (loess) predomin¬ 
ates, but there are also silt, clay, chalk and granite. As regards the 
primary vegetation of the steppe, the author excludes the possibility 
of its ha\dng been marsh or intensely forest, maintaining instead that it 
was mostly herbaceous. At present the forest is formed of oaks, coni¬ 
fers or aspens. The soil surface stratum is far from uniform and there 
are different varieties. 

There is no clearly defined boundary line between the desert steppe 
zone, with chestnut coloured or brown soils, and the preceding. The 
temperature is slightly higher, atmospheric precipitations are lower, 
and the soil in some places is perpetually frozen to a depth of 2-2.5 
The bed rocks are silt, clay, sandy silt, originating from the Caspian Sea 
deposits. Vegetation passes from Shpa and Festuca to Artemtsia and 
Ceratocarptis arenosm towards the South. lu some zones there are quick¬ 
sands ; the earth is also Irequently covered with fivSsures of 0.5-3 cm. in 
width. Some legions also show a hillock formation, 40 m in diameter 
and 1.5-2 m high, surmounted by a crater-like summit whence issues mud. 

In the grey desert skppe zone (Solonischak soil), the brownish colour 
of the preceding zone passes to grey in the valley of the Syr-Darjia and 
to whiteish grey in the plains of South Russia The mean annual tern 
perature of this zone is abo\e lo^C, but precipitations are very slight, 
so that the zone is rather arid The bed locks aie formed of sand depo¬ 
sits, stones and pebbles. The soils are salt, except in the low zones of 
Turkestan, which are sufficiently drained 

With regard to the mountamous regions and the Crimea, there is, 
in the neighbourhood of Jaila, a chestmit-colouied soil (with 3 of hu¬ 
mus) At the eastern extiemity is the pass to the desert steppe. Else¬ 
where theie are forests, with clayey soils, passing from red-brown to 
light-coloured The mean annual temperature in the uplands is 5®C, 
atmospheric precipitation,s 600 mm 

In the Caucasus, atmospheric conditions are very varied, for re¬ 
gions with 2000 mm of precipitation arc succeeded by those with 300. 
There are consequently various zones of vegetation and of soils, from 
that of the steppe to those of forest and lofty inoinitain regions. 

In the Urals, the soil is of the podsol type in the N , and the Cher- 
nos type in the centre, and chestnut-coloured in the S. 

With regard to the Altai, in the plain and undulating regions there 
are che.stnut-colcured soils, with few sulphates and chlorides and with 
3-4 % of hiimrs. In the north, this rises to 8 % and there are many 
salts at a depth of 13 *55 cm. 

In Turkestan, two horizontal soil zones, the brown and grey, and 
two veitical, may be distinguished. In the lofty mountain desert zone 
(Pamir), with a very low temperature and extremely dry atmosphere, 
there is a purely surface soil only, sandy-quartz, with scanty gramina¬ 
ceous vegetation 



iWetoa 3^63 

Th^ author concludes hfe oh^e^f^^Aons by poiutiug out the regularity 
of soil <hstributio|i throughout the world; the uew soil geography data 
render these geographical charts Ampler and clearer, 

A. F. 


Italian Forest Soils. 

I. EDI.MANN, It. Analisi del terreno foresee di Camaldoli, Annali del 
ii?. Jstitulo superiore dorestule fazionale, Vol. I, pp* 27-38, r plate, biblio¬ 
graphy . Florence, ^1924. 

II, — Idem, II terreno forestale della Verna. Annali del R, Istituto sup. 
foresUUe nazionalCt Vol. IX, pp. 39-53, i plate, bibKography. Florence, 1924, 

I. After a short description of the forest domain of Camaldoli, the 
author touches on the geological formation and the climate of that re¬ 
gion ; and after having given the results of the microscopic and chemical 
examination of the rocks, from the alterations of which, in great part 
the Camaldolian forest soil originates. Data are given respecting the 
analyses and the physico-chemical and chemical composition, of the 
samples of soil taken at various depths in a section of which the litho¬ 
logical basis of the lateral section is a slightly calcarerotis sandstone 
(1.60 % CO2) and in another plot where, on the other hand, the basal rock 
is a sandy limestone with 26.82 % CO*. The data are completed by 
the acid determinations made on various samples by the colorimetric 
method. 

II. The author describes briefly the geological composition of Monte 
I’enna, wliich rises to a height of 1283 m. in that part of the Appenines 
which, between the Serra and Catenaia Alps, divides the upper basin 
of the Arno from tluit of the Tiber. He then gives the results of the 
microscopic examination of some thin sections of the rock (miocenic 
lime and sandstone), from which the soil covered by the dense Varna 
forest chiefly originates, and the data of the chemical analysis of two 
samples of rock, the lithological basis of the forest soil, from one zone 
covered with spruce only, and from another covered with,mixed spmee 
and beeches. The mineral soil directly overlays the live rock, the inter- 
anediary strata of altered rock being absent, and has various gradations 
of colour and composition, owing to the large quantities of organic mat¬ 
ter present near the surface. Data are given of the mechanical, phys¬ 
ico-chemical and chemical analyses (total composition and tlie compo¬ 
sition of the hydrochloric acid extract) of the samples taken at various 
depths from lateral sections of the two zones mentioned. The result 
of the acidity determination made by the colorimetric method is given 
for each sample. The author observes that the Varna soil furnishes 
acqueous extracts with an acid reaction, both tmder the spruce wood 
and under the "mixed plantation. 

Author. 
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Additional Information on some Soil Types in Java and Sumatra. 

•I/)OS H., Bijdrage tot de Keimis vaneinige Bodeiisoorten van Java en 
Sumatra, 8vo, pp. 216 XV plates. Veenman & Zonen, Wageningen, 1924. 

This work has been carried out under the direction of Prof, van Baren 
at the Agricultural High School at Wageningen, Holland, and is divided into 
5 sections and 2 appendices. 

In the introduction, the author explains how his duties as Agricultural 
Adviser in the Dutch Indies led him to study the soil, and during his leave 
of absence in Holland, to pursue these studies further. In the first section 
of the work is described the investigations carried out on soil minerals, and 
in the second part the methods of investigation themselves are discussed. 
The author gives some valuable information on the determination of the 
optical properties of the soil-forming minerals. In the third section is 
given a description of 35 different minerals and some organisms, which were 
found in 6 different kinds of soil of a very heavy type, from the agricultural 
centres of Java and Sumatra. This section is illustrated by 14 tables and 
153 photo-micrographs. 

In the fourth part of the work is discussed the method which should 
be adopted in arranging the results of mineral investigations in order to 
draw definite conclusions therefrom ; it is suggested that comparisons 
be made of the quantitative mineral determinations, by means of the mag¬ 
netic process, basing on the specific weight or the optical qualities. The 
author prefers the last-named method, and has discovered a quantitative 
optical method, in which he makes use af a Nebeltau microscope. The 
quantitative value can be determined by comparing a large number of 
samples by this optical method. 

In the last section, the 6 soil sections examined are described, and the 
minerals found therein are again discussed, and in conclusion a general 
survey of the minerals is given, and the probable bedrock for each mineral 
is added. The appendix includes a further description of the minerals 
found, on the basis of recent literature on the subject, with critical notes 
by the author, a full bibliography being given. X. 
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General Notices» 

The “ International Reports on Soil Sdence which was originated 
in 1911 by resolution of the II International Soil Science Congress at Stock¬ 
holm, came to an end in 1924. The Reports which are still available may 
be obtained from the Publishers, F. Wunder, Berlin NW., 23, Cuxhavenstrasse, 2. 

The IV International Congress at Rome in May 1924 decided to publish 
the review in a new form as tlie organ of the recently established “ Inter¬ 
national Society of Soil Science ”, starting in 1925 and beginning with this 
issue, as a part of The International Review of the Science and Practice of Agri¬ 
culture, published by the International Agricultural Institute in Rome. It 
is hoped that the review in this new form will continue to be useful to soil 
science. 

As general editor I must ask indulgence, if in this first number the sum¬ 
mary of soil science literature is somewhat incomplete, but the new orga¬ 
nisation should soon make good this deficiency. All communications regard¬ 
ing this publication should be addressed to the under-signed 

The Editor : Prof. Dr. SCHUOaLt, 
Bcrlin-Wilmersdorf, Giiutzelstrasse, 50. 

The International Society of Soil Science. — The International 
Society of Soil Science was founded on thd last day of the fourth International 
Soil Science Congress held in Rome, on Monday, May 19th 1924. It is hoped 
to give detailed information respecting the ^ciety in the next number of 
the Review, especially as to the composition of the Executive Committees, 
of the International Sub-Committees and of the national sections formed in 
the different countries. If possible, the statutes and the list of members 
will also be published in that number. Brief notices only are given here. 

In accordance with Par. 2 of the statutes the object of the Society is 
the encouragement and promotion of soil science in general by means of: 
a) the organization of Congresses and Conferences ; 
h) the formation of secfional and other committees; 

c) the publication of a review; 

d) the establishment of a central ofBfce for soil science literature and 
documentation at the International Institute of Agriculture in Rome. 



fiioit 167 

For particular cduutries separate sections may be formed within the 
Society, for the study of soil science in general or of special branches of the 
subject. Every section with more/than 15 members has the right to re¬ 
presentation on the General Committee by one of its members. 

Constitution of the Society: 

a) the Executive Committee; 

b) the General Committee; 

c) the Sub-Committees. 

The following persons constitute the Honorary Committee of the So¬ 
ciety. 

ITof. Dr. E. Rahmann; Prof. Dr L Cayeux; Prof. Dr. C. Glinka ; 
Prof. Dr. Jozef Kopccky; Prof. Dr. G Murgoci; Sir John Russell; Prof. 
Dr. Winograndsky. 

The following p<‘rsons were appointed at Rome to form the Executive 
Committee: 

President: Prof. Dr. Jacob (x Tipnmn. 

Acting President: Dr. D. J. llissink. 

Vice-Presidents: Prof. Dr. G de Angelis d'Ossat, Dr. Benjamin Flo- 

derus. 

Editor of the Review : Prof Dr F. Scliucht. 

A representative of the Inlemational Institute of Agriculture in Rome; 

General Secretiry .Dr D J. llissink ; 

librarian: Dr G Borghesani, 

The following were elected to form the General Committee; 

Prof Andr6, Prof Aso, Dr Christensen, Prof. HeSvSelman, Dr. Mikla- 
zewski, Prcjf. Novarese and the prevsidents of the six International Commis- 
sionvS: * 

J) for the study of soil physics, Dr. Novak; 

i) for the study of soil chemistry, Prof, Dr von Sigmond; 

3) for the study of soil fertility, Prof Dr. Mitscherlich; 

4) for the study of soil bacteriology, l^of Dr. Stocklasa , 

5) for nomenclature, classification, and soil mapjnng, Prof. Marbul; 

6 ) for the application of sbil science to agricultural technology, 
Dr. Girsberger, 

Any individual or body corporate interested in soil science, is eligible for 
ordinary membership. 

Members of tire society are entitled is receive the Review free of charge 
on payment of tlie amiual subscription. 

It was decided in Rome to fix the contribution for Uie year 1924, which 
is to be regarded as a foundation subscription, at 2 American dollars. The 
subscription for 1925 will be fixed by the Executive Committee, according to 
tlie statutes. It has been suggested that this should be f. 6.50 (Dutch gulden) 
with an entrance fee for new members of f. 2.50. New members are asked 
to communicate with the General Secretary, enclosing their annual sub¬ 
scription and giving full particulars respecting name, title, Institution, 
address, etc. Every member is asked to send the annual subscription for 
1925 to the General Secretary, together with the admission fee, before the 
1st of April. 
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In accordance with par. 12 of the Statute the Executive Committee shall 
summon a Congress at least every five years, by arrangement with the In¬ 
ternational Institute of Agriculture at Rome, It was decided in Rome to 
hold the first Congress of the New Society in the United States of America. 

The International Sub-Committees and the National Sections have the 
right under the rules of the Society to determine their own constitution. It 
is clear however that only members of the Society can be members of the 
committees or section. 

The presidents of the Sub-Committees or sections are asked to inform 
the General Secretary as to the composition of the executive committee and 
other particulars relative to their committees before the ist of April 1925- 

About 300 members have paid the foundation subscriptions of 2 dol¬ 
lars up to the I St of January 1925. Every member is asked to do whatever 
may be possible to make the new Society known among persons interested. 

GrOningen, Jan. ist, 1925. 


Dr. D. J. Hissink, 

Acting First President and General Secretary, 
The International Society of Soil Science, 

Hermann CoUeniusstraiit 25, Grdtiingen (Holland). 
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Agricultural Meteorology. 

1. Sulphur and Nitrogen in Rainfall in Kentucky. 

I. JoiUNSON, E M. Sulplnir in Rainfall in Kentucky. Journal of American 
Society of Agronomy, Vol i6. No. 6, pp. 353-35O, tables 4, bibliography. Geneva, 
N. Y.\ U vS. A, ” 

II. Fkf:eman, J. F. Nitrogen in Rainfall in Kentucky. Ibidem, pp. 356-358, 
tables 3. 

I. — The author quotes the "amounts of sulphur found in rainfall 
by twelve other workers, ranging from a niaximtun of 94.5 lb. per acre 
per annum, recorded at Knoxville, Tenn., 64.58 lb. at Leeds, England, 
5.9S lb. at lincoln, New Zealand, to a minimum of 0.61 lb. at Mt. Ver¬ 
non, La. 

The niiniial precipitation of sulphur, per acre, as recorded from 
7 centres in Kentucky, from April 1921 to April 1923 averaged 29.52 lb., 
the maximum precipitation being in January, February, March and the 
minimum in July, August and September. 

II. — With an average rainfall of 42.76 inches from April i, 1922 

to April I, 1923, in six different localities in Kentucky, the soil received 
an average of 18.78 lb. of nitrogen per acre. Of this, 11.61 lb. was in 
the form of ammoniacal nitrogen and 7.17 lb. was in the form of nitrate 
nitrogen, W. S. O. 

2. Wheat Yield and Rainfall in Ohio. 

WEI.TON F. A. and Morris V. H. Journal of the American Society of Agro¬ 
nomy, Vol. XVI, No. 11, pp 731-749, figs. 9, bibliography. Geneva, N. Y. 1924. 

It has been suggested that the high yields of wheat obtained when 
wheat follows a crop of potatoes, may be partly due to a high nitrate 
content of the soil, and the accumulation of nitrates may be dependent on 
a low rainfall. 

The author’s studies of statistical data indicate that in Ohio a decrease 
of rainfall is accompanied by an increase in wheat yield. Sub-normal rain- 

[i-*l 
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fall is more beneficial in autumn and early spring, than in the winter or 
late spring. Sub-normal rainfall in November and April appears to be most 
beneficial. Wheat 3delds are probably depressed in most years by too much 
rainfall. W. S. G. 

3, Relation between CSimate and Sugar Production in Java. 

Tengwai,!, T. a and Van der Zyx C K , (Proefstation voor de Java-Sui- 
kcrindnstrie). Het verbaiid tusschen Klimaat en snikerproduct op Java. Ar¬ 
chie/ voor de SmherIndustrie in Niderlansch-lndie^ No 4, pp 65-139, figs 18 
Soerabaja, 1924. 

Sugar production in Java has now for some time shown a constant in¬ 
crease, but also considerable oscillations from one year to another. The 
Authors investigate the causes of such increase, which is really very great, 
for, from 22.8 Pikul (i Pikul ==- about 62 kg.) per houw (i bouw — m= 7.095) 
in i8j 9, it rose to 129 1 in 1923. 

Apart from other factors, such as progress in irrigation, in cultural 
methods etc. the Authors find that the crop is greatly influenced by cli¬ 
matic conditions Among these, particular attention is given to the mon¬ 
soons and rains, which latter are very abundant (from a minimum of 1.314 
m. per annum to a maximum of 3.388 m ). By applying the formulae of 
the statistical method, the Authors find that it is possible to establish a 
correlation factor between sugar production, the October and November 
rains and the time of planting This factor is 0.88 and enables the year's 
crop to be calculated very approximately when the October and November 
rainfall and the time of planting fire known, it being remembered that 
between the latter and the harvest there is an interval of nine months. With 
the same data the yield also may be calculated , in this case the correla¬ 
tion factor is 0.95. ^ A. F. 


Soil Science. 

See H. Part II, Proceedings of the International Society of Soil Science, 
Abstiacts 


Fertilisers and Manures. 

4. Liming of Assam Soils. 

MiTra, S. K , and Butt, S. C. Department of Agriculture, Assam, Bulletin 
No. z, p. 3, 1923. 

In various parts of Jorhat, it has been observed that certain seeds, 
such as oats and barley, do not germinate, even in well-fertilised soils. 
Analysis has shown that this is due to excessive soil acidity, the soil being 
an ancient sandy alluvium characteristic of many parts of the Brah¬ 
maputra valley. Such soils should therefore be corrected by liming. 

[»- 4 ] 
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The effects of this liming ate : i) chemical (neutralisation of acidity, 
alteration of potassium compounds and insoluble phosphates) ; 2) phys¬ 
ical (clay soils ate rendered less adhesive, sandy soils on the other hand 
become less loose and so hold water bettei, while their porosity is* also 
increased); 3) biological (decomposition of organic substances, which are 
rendered available, favourable action on nitrifying organisms). 

In light dry soils a small quantity of lime is applied : to every biggah 
(= 13377 metres), 2-6 maunds (i maund = 38.868 kg.) of quicklime, 
3-8 of slaked lime, or 4-10 of carbonate of lime ; to clay Soils containing 
much organic substance, double the quantity is used. The quick or slaked 
lime is spread as powder after the rains and ploughed in, and one month 
elapses before sowing, the carbonate of lime (crushed limestone) is applied 
at any time. The application is then repeated every 3-4 years. 

A. F. 


5. Analysis of Gypsum and Gypsum Products. 

WbIvCH, F C (Buieau of Standards, Waslnnglon, D C ) Industrial and 
Engineering Lhnnisiry, Vol 10, No 3, pp. 238-341. Washington, D C, 1024. 

The author mentions the forms in which sulphate of lime is most com¬ 
monly lound. In natuie the two forms to be considered are : gypsum (Ca 
SO4, 2H()a) and anhydiite In the gypsum industry, on the 

other hand, tour well defined forms of sulphate of hme are to be considered . 
i) g>qjsum (CaSO^. 2II/)), 2) calcined gypsum or hemihydrate (CaS04 
3) siduble anliydnte (CaS04), 4) natural anhydrite (CaS04). These 
various foims may be easily distinguished under the microscope, whereas 
no method of chemical analysis hitherto in use will determine how much 
of each form is present. The method described by the author in this note 
enables the quantitative determination of each of the forms of sulphate 
of lime to be given 

Briefly, the method proposed consists in determining * i) the hygro¬ 
scopic watei content by heating the sample under examination to constant 
weight in a current of air with a vaix)ur pressure slightly greater than the 
dissociation pressure of gypsum at the temperature used for the experi¬ 
ment ; 2) ioial water in combination content of the sample, already evapor¬ 
ated as above, at a temperature of 2oo®C, to constant weight, 3) the quan¬ 
tity of water the sample is capable of reabsorbing after having undergone 
the two above-mentioned treatments. This last determination is made 
by passing over the sample, in wliich the hygroscopic water content and 
total water in combination have already l>een determined, the sample 
having been cooled to the surrounding temperature, a current pf air pre¬ 
viously passed over 25 N. sulphuric acid. The operation is continued until 
no further increase in weight is registered. 

Prom the total combined water, water taken up by the sample from 
25 N. sulphuric acid to form CaS04 and analysis for CaO and SO3. 

the amounts of gjrpsum, calcined gypsum, soluble anhydrite and natural 
anhydrite present in the sample may be calculated. 

ly. M, 

to 
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6 * The use of Artificial Fertilisers and Oil-Cake Residues for Tobacco 

Crops. 

Barxbi^, P. M. Onderzoekiiigen over de Mogelijdkheid van Vervanging 
van de Gebruikelijke Bessiv-aarde of Stalmest door Boengkils of Knnstmest- 
stoffen. Proefstation voor Vorstenlandsche 2 'ahak, No. 51, pp. 1-141, Mededee- 
ling, 1924. 

Farmyard manure and ** Dessa'' earth, much used in Forstenland for 
fertilising tobacco plantations, may be infected with Phytophthora nico- 
tianae. As this fungus may cause great injury to tobacco plantations, the 
Experimental Station at idaten is seeking a means of preventing the 
spread of this fungus, by replacing organic by artificial fertilisers. The 
latter, however, might to some extent be injurious to the physical condition 
of the soil; tests were therefore made first with various cake residues (Soya 
hispida. Cocos nucifera, Etiodendron anfractuosam Jatrophaf a mixture of 
Arachis and Eriodendron). These were applied in such quantities that 
the nitrogen was equivalent to 6 grams of sulphate of ammonia per plant, 
and sprinkled as powder in a furrow, in which planting was to take place 
3 weeks later, care being taken to mix well into the soil. The results were 
good in all cases ; the fertiliser quickly became transformed into easily 
assimilable matter for the plants, which can derive benefit therefrom even 
when young. Unsatisfactory results were obtained with sugar molasses. 

Sulphate of ammonia as a fertiliser seems insufficient, especially as 
regards the length of the lower leaves. Better results are obtained by add¬ 
ing phosphate to the sulphate. Some elevated sandy soils however re¬ 
quire farmyard manure or dessa earth. In some soils the use of arti¬ 
ficial fertilisers has no appreciable effect on yield, which was the same as 
when farmyard manure had been used. A. F. 

7. Walpole Island Phosphate Deposits. 

Wright, A. M. New Zealand Journal of Science and Technology^ Vol, VII, 
No. 2, pp. 91-94. Wellington, N. Z., 1924. 

Walpole Island is a dependency of New Caledonia and is thus under 
French administration, by whom it has been leased to the Austral Guano 
Company. 

The phosphatic guauo is found as a chocolate-coloured, loose earth, 
in depressions of the coral rock on the top of the island; there is little 
doubt that the deposits originated from biid excrements. 

An anatysis from a composite sample representing 2000 tons of the 
guano gave the following percentage results: Water (hygroscopic) 11.32, 
water (combined) 0,39, organic matter 11.39, calcium oxide 30.36, mag¬ 
nesia 0.56, iron oxide 4.15, alumina 9.25, carbon dioxide 2.04, phosphoric 
anhydride 27.37, sulphur trioxide 0.20, silica 2.23 

When subjected to a comparative citric-acid solubility test, Wal¬ 
pole Island phosphate compared favourably with other phosphates, the 
order being as follows: Ephos, Walpole, Nauru, Australian, 

W. S. G. 
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B, The Preparatton and Chemical Nature of Calcined Phosphate* 

Guernsey, W. 8 c Yee, J. Y. (Pixtd Nitrogen Research Laboratory, 
Washington, D. C.), Industrial and Engineering Chemistry, Vol, i6, No. 3, 
pp. 228-232. Washington, D. C,, 1924- 

Calcined phosphate is prepared by heating to a high temperature a 
mixture of natural phosphate, an alkaline salt and carbon or some car¬ 
bonaceous matter. 

The authors point out that within the last 30 years numerous patents 
in connection with this preparation have been taken out. All these pa¬ 
tents are, substantially, very similar to one another ; the only differences 
are in the various proportions in which the raw materials are used and in 
the '' modus operand! ” of the various processes. 

The product obtained, if well prepared, contains 25 to 30 % of PgOg, 
of which only a small part is soluble in water, whereas the greater part 
(85-90 %) is soluble in ammonium citrate solution. It is a dry, powdery 
substance with a slightly alkaline reaction, and may be stored for a long 
time without alteration. Tliis substance possesses the great advantage 
over acid phospliate tliat it can be used in a fertilising mixture with calcium 
cyanainide without reacting with the latter. 

The bibliograi)hy contains descriptions of the numerous patents in 
connection with this preparation, but there is nothing regarding the invest¬ 
igation of the best conditions for effecting the optimum conversion of the 
insoluble phosijhorus in the phosphorite into phosphorus soluble in ammo¬ 
nium citrate. This forms the subject of these investigations. The tests 
have been made in a small rotary furnace, attention being paid to the prin¬ 
cipal factors which influence the reaction such as temperature^ composition 
of the charge, and duration of the heating period. 

P'rom the various graphs given by the authors the most favourable 
conditions can be deduced for producing calcined phosphate. The op¬ 
timum temperature naturally varies according to the composition of the 
charge. If sodium sulphate be used (the salt most commonly used on ac¬ 
count of its low price) the most suitable charge is the following: mineral 
phosphate 100 parts, sodium sulphate (as Na£SU4) ^5 parts, powdered car¬ 
bon 15 parts ; if it is desired to avoid the formation of powder a small quan¬ 
tity of water may be added, but it is not advisable to use more than 15 %. 
On heating this charge for 25-30 minutes at 1300^0., about 90 % of the phos¬ 
phorus contained in the mineral is converted into phosphorus soluble in 
ammonium citrate. If on the other hand acid sodium sulphate be used 
(a by-product obtained in the preparation of nitric acid), the best charge is 
the following : mineral phosphate 100 parts, acid sodium sulphate or bisul¬ 
phate 10 parts (estimated as NajSO^), powdered carbon 15 parts. If this 
charge be heated to 13000C. for 25-30 minutes, 80 % of the mineral phos¬ 
phate is converted. 

The authors then tried to discover the determining causes of the con¬ 
version of insoluble phosphate into phospluite soluble in ammonium citrate. 

The quantity of sodium salt generally used for the conversion is so 
small that it cannot be concluded that the conversion is entirely due to the 

m 
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fonnation of a calcium-sodium phosphate of similar composition to the 
acid phosphate, of the probable formula CaNaP04. This was confirmed by 
^ the chemical analysis of the product. The calcined phosphate in fact al¬ 
ways contains a minute percentage of sodium. 

The authors tried to explain the conversion by th^ hypothesis that 
it is due to the decomposition of the physical structure of the rock, probably 
beginning by the formation of a small quantity of calcium sodium phosphate. 
The note concludes witli some observations of a commercial character. Bas¬ 
ing on their practical tests, the authors consider the manufacture of calcin¬ 
ed phosphate on a large scale to be possible. This manufacture, besides 
having economic advantages over that of acid phosphate, might permit 
of the use of phosphorites wliich contain much iron and aluminium. The 
chief commercial advantage of calcined phosphate, however, is that of 
being able to enter into fertilising mixtures with substances of a basic 
nature, such as calcium cyanamid. L. M. 

g Manufacture of Phosphoric Add by the Volatilisation Process* 

Waggaman, W H (Bureau of vSoils, U S Bepcirtmeiit of Agriculture, 
Wasliiiigton, B C) IndusUial and Engineering Chemistry, Vol i6. No. 2, 
pp 176-179, figs 8 Wasliiiigton, D C, IQ24 

The author points out that the manufacture of phosphoric acid by the 
volatilisation process is now' a commercial process having many advantages 
over the old method of pieparation with sulphuric acid. He foresees 
that very soon, when some investigations and researches on the question 
have been completed, it may be extended also to the preparation of 
phosphatic fertilisers. Whether fuel or electric energy be used to generate 
heat in this method of making phosphoric acid, it has three distinct ad¬ 
vantages over the old system: i) low grade phosphates may be used; 
2) by using the modern electric precipitators to collect the volatilised phos¬ 
phoric acid, a concentrated product is obtained by direct means without 
having recourse to costly filtrations and evaporations , 3) the cost of the 
necessary’' fuel or electric energy is always less than that of the sulphuric 
acid requiied by the old method. 

In the ordinary furnaces the volatilisation of pho.sphoiic acid takes 
place as in the electric arc furnaces, but the loss of heat by radiation, etc., 
is less with the use of the electric furnace. 

It is very important in this work to ascertain what temperature is most 
suitable for the complete volatilisation of a mixture of rock phosphate, 
silica and carbon. Though much work has been done in this direction, it 
cannot b<‘ .said that the problem has yet been solved. The minimum tem¬ 
perature necessary has not yet been ascertained with certainty. This 
indeed depends on many factors: on the relation existing between silica 
and lime in the charge, on the fineness of the subdivision of the material 
and therefore on the more or less close contact of the reacting substances, 
op the quantity of carbon or other reducing substance present, and on the 
time factor and the type of furnace used. 

The investigation is especially interesting as regards common furnaces, 
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for in electric furnace$ it is most difficult to work at a lower temperature 
than that of the fusion of the mixture. 

From" the laboratory work done by the author it was noted that to 
obtain a good yield, a rather high temperature is necessary (r5oo-i6oo<>C.). 

Another problem considered by the author was to find the minimum 
PaOj content of the slag, necessary to ensure an economically profitable 
production. If desired, the PaOs of the slag may be almost completely eli¬ 
minated, but the operation must be prolonged and, consequently, such a 
quantity of heat energy be consumed that, generally, the process is not very 
economical. It is well therefore not to carry this too far, the more so as 
the greater part of the phosphoric acid present is volatilised fairly quickly 
in the process. 

Finally, the author observes that many important problems are con¬ 
nected with this system, for instance, the possible commercial utilisation 
of the slag (residuum remaining in the furnace). It addition, the effects 
caused by the high temperature, the phosphoric acid and other volatil¬ 
isation pioducts on the heat-resistent material and metallic constructional 
parts of the machinery, should be investigated. L. M. 

10. The Manufacture of Phosphoric Acid by the Volatilization Process* 

Wagoaman, W II, IvAsrKR\V(x>j>, 11 W audl'TKLKY, T B United States 
Department i*f Agyicii}htri\ J)ipart Bulletin Ko n7<), pp 53, tigs 12, photos 

11. WavSbingtori, 1) C , 

An experimental investigation, carried out in a strictly scientific way, 
and with a view to its industrial application, showed that it is possible in 
furnaces to drive off practically all tlie phosphoric anhydride from mineral 
phosphates From the point of view of its industnal api>licatifm, the pro¬ 
cess appears less costl> than that of sulphuric acid, or the electric oven. 
The authors pi edict its industnal application. A F. 

IX. Errors in the Analysis of Double Superphosphates. 

Barison, F ly (Anaconda Copper Mining Co ) Journal of the Assonation of 
Official Agricultural Chemists, V, VII, No 4, pp 394-400 Washington, D C, 
1924 

The autlioi's investigations, diiected to eliminating possible c^mses 
of error in the analysis of siqieriihosphates, originated fiom the following 
fact: in the purcliase of a quantity of double su]X‘ri)hosphatc there was a 
difference in the seller s and buyer's analytical results and exjieit opinion 
had to be called in to settle the question. liven in the latter however there 
were notable differences. Samples of tlie material were then sent to 33 
different chemists, who showed the following differences: for total P3O5, 
1.81, insoluble 0.64, available P/)^, 1.39, moisture, 2.45. The 
differences are the more notable in that all the chemists had used the 
United States official method. To discover the reason of such differences, 
the author examined every stage of the analysis. It is necessary above 
all to adhere scrupulously to the rules laid down for the preparation of 
the sample. The material should be reduced as soon as possible to a 
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degree of fineness sufficient to pass through a sieve with circular holes 
of I mm. in diameter ; from this the material for the weighings should be 
taken. Some chetnists, not satisfied with the fineness of the material, 
pound it in a mortar, whereupon the exposure to the air and to the rise 
in temperature in consequence of the pounding alters the water content.' 
Further, as there is always a little free phosphoric acid, the latter adheres 
to parts of the pounded material, which cannot be reduced to powder ; 
so that the composition of the material is no longer comparable with that 
which passes easily through the sieve. 

The principal errors are in the determination of moisture, and are 
caused by exposing the sample to the air before or during the determination 
and in not adhering strictly to the instructions to keep the material in the 
oven at the temperature of boiling water. 

A further pounding will obviously cause fresh errors. 

Another cause of error lies in the fact that the official instructions 
for determining the total phosphoric anhydride, after having prescribed 
the dissolving of the magnesia-ammonia phosphate precipitate in hot water, 
state that it should be nearly neutralized with hydrochloric acid. Now, 
it may happen that this approximate neutralization leaves the action 
neutral, or slightly acid or alkaline. The differences are not small, for 
they may be as much as 1.36. To avoid this error also, the author ad¬ 
vises that the solution be neutralized after cooling with hydrochloric acid, 
using litmus for testing and then adding i cc. of hydrochloric acid of 
s. g. 1.18. A. F. 

12. Potash from Kelp. 

Turrentine, J. W. and Tanner, H. C. (Bureau of Soils, Wasliington, 
D. C., and University of Oregon, Fugene, Ore). Industrial and Engineering Che¬ 
mistry, Vol. 16, No. 3, pp. 242-284. WavShington, I) C., 1924. 

In this note, which is to be considered as a supplement to a series of 
articles on the same question, the authors describe, with detailed calcu¬ 
lations, the theoretical investigation on which is based the separation of 
potassium chloride from sodium chloride in treating the brine. The separ¬ 
ation of these two salts, wliich form the essential constituents of brine 
obtained after treatment of the kelp, is effected by alternate evaporation 
and cooling. From the theoretical investigation, illustrated by numerous 
graphs, as described by the authors, it will be seen how an exact estima¬ 
tion can be made of the concentration and composition of the various li¬ 
quids, and also the determination of the best conditions under which the 
various operations should be carried out in the evaporator and vacuum 
cryslalliser. U. M. 

13. Field Crop Response to the Ingredients of Potassium Salts* 

HarTweee B. L., Damon S. C., Crandaee F. K, Journal of the Amer¬ 
ican Society of Agronomy, Vol. XVI, No. 10, p. 660-665. Geneva, N. Y., 1924. 

Under certain conditions carriers of potassium, as well as of the 
other two fertiliser elements, may have marked crop effects other than 
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those caused by the fertiliser elements themselves serving directly as 
nutrients. 

In the authors' experiments, magnesium potassium sulphate, po¬ 
tassium chloride, potassium sulphate and kainlt were used under such 
conditions that not only the potassium, but also the other ingredients 
should have an opportunity to exert on the crop any effect of which they 
might be capable. 

For ten years, the basal fertiliser common to all the experiment 
plots was composed of materials not containing potassium, sodium, mag¬ 
nesium, sulphur or chlorine. These elements were added in one or more 
of the commercial potassium salts, and comparisons made with the no¬ 
potassium plot. On the control plot there was no apparent deficiency of 
potassium until 1918 

During the last five years, if the average percentage increase due 
to the magnesium-potassium sulphate is taken as 100, sulphate of potash 
equals loq, chloride of potash 113, and kainit equals 135. 

Sodium is useful when potassium is insufficient, and the superior¬ 
ity of the kainit was no doubt due to its containing about twice as much 
soda as potash. 

If sulphur had any effect, it was apparently less than that exerted 
by the sodium; magnesium was evidently not deficient. W. S. G. 

14. The Fixation of Nitrogen as Cyanide. 

FranlhoT, H (F^no Cheinkals liu , Wasliinglon, I) C). Industrial 
and ] Hguucrinf; LhimtUrw Vc)l i(;. No 3, p 235-238 Wasliingtoii, D C, 

The pTobleni of the fixation of atmospheric nitrogen by an econom¬ 
ic process is of great importance to agriculture on account of the so- 
called nitrogen c^^cle )>, i e the i)ossibilit3' of returning to the soil all 
the nitrogen ext 1 acted therefrom by the various crops. 

The author points out that since 1840, when it was discovered that 
cyanide is formed by heating to a high temperatnre alkali and carbon 
in the presence ol nitrogen, many tests have been made in older to find 
out whether this reaction cannot be utilised so as to render possible an 
industrial process for fixing nitrogen There have always been seiious 
difficulties however in the way of industrialising the process which until 
a short time ago a])peared to be insurmountable. 

The greatest difficulty encountered by Posso and Boissiere in 1847 
and Bttciilk in 1917, was, in making use of a retort heated externally, 
to apply the amount of calories necessary for the reaction, which is high¬ 
ly endothermic and requires an enormous calorific energy and an ex¬ 
tremely high temperature. In the second place, there were heavy losses 
of alkali through volatilization. 

By employing modern piocesses in w^hich the heating is done by 
electric means, and the cyanide, in vapour form, is expelled from the 
formation zone, it seems that the first and most serious difficulty can 
be surmounted , but leaving out of accoiuit the liigh cost of electric energy, 
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these processes also possess great disadvantages. First of all the dif¬ 
ficulty of condensing and separating the cyanide from the other secondary 
gaseous products pr^ent, then the difficulty of avoiding the rever¬ 
sibility of the reaction, whereby the cyanide formed decomposes again into 
alkali, carbon and nitrogen, at a temperature very near that used in the 
formation. 

The most promising method, with a view to commercial applica¬ 
tion, is based on the principle of uniting the exothermic reaction of car¬ 
bon oxidization with the endothermic reaction of the formation of cyan¬ 
ide by making use of a mixture of nitrogen and oxygen or simply of air. 

The author illustrates and discusses in detail some very recent pa¬ 
tents based on the above principle. These processes are very promising 
and meet with authoritative confirmation, as the author points out in 
the repeatedly observed formation of cyanide in blast furnaces, where 
the air or gas in the generators comes into contact with carbon and al¬ 
kali at a temperature of abotit i^oo^Q. The author, who recently had 
occasion to determine the percentage of cyanide present in blast-furnace, 
gases, makes some interesting observations. Among other things he 
observes that in the United States of America the blast furnaces have 
a total capacity of 40 million tons of soft iron and fix about 6 million 
tons of nitrogen per year. 

This is about double the quantity of nitrogen calculated to be ab¬ 
sorbed by the various crops on the whole of the territory of the United 
States imder cultivation. L. M. 

15. Utilisation of Nitrogen in Soils and Fertilisers as Affected by Lime* 

Lipman, J. G., and Bi^air, A, W. (New Jersey Agricultural Experiment 
Station, New Brunswick, N. J.), Industrial and Engineering Chemistry, Vol. 16, 
No. 4, pp. 373 - 375 - Washington, C. D., 1924. 

This report contains the results of a series of investigations commenced 
as far back as i8q8 , which consist of le.sts made in small cylinders exposed 
to the air, and therefore under normal conditions, with the object of ex¬ 
amining some phases of nitrate fertilisation. The following were used 
as fertilisers: nitrate of soda, ammonium sulphate, dried blood and stable 
manure and mixlmres of nitrate and stable manure, amnioniuni sulphate 
and stable manure, dried blood and stable manure. In a first period of 
10 years, the tests, which were all made in triplicate, were carried on by 
giving to all alike, lime in the same proportions. At the beginning of the 
second period of 10 years, the various cylinders containing the samples 
were divided into three groups, a, b and c. To the cylinders in the first 
groui> various nitrate fertilisers were added and no lime; to the 
second group were added the usual nitrate fertilisers and lime at intervals 
of 5 years ; those in the third group received, in addition to the nitrate 
fertilisers and lime (appHedin the same way as for group 6), nitrogen by 
means of a legume crops, twice in a period of 5 years. 

The chief problems examined, in these numerous series of tests, were 
the following): i) Available nitrogen in the various nitrogenous products 
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in use, either alone or mixed with stable manure. 2) Ascertaining whether 
denitrification takes place when they are used in combination with nitrate 
of soda and stable manure in the usual annual proportions. 3) Determina- 
tion of the influence of the various nitrate treatments on the proportion 
of nitrogen in the crop. 4) Ascertaining the extent of the loss or gain in 
nitrogen by the soil contained in the cylinders after the various treatments. 

In this note the authors however only give a part of the data collected 
in these numerous tests. From these data it may be concluded that the 
continued use of ammonium sulphate, without lime, causes a strong acidity 
of the soil, so strong as to practically prevent plant growth. In the group b 
tests, on the other hand, results show that by the application of ammonium 
sulphate, with lime, the cro})s are normal. Stable manure tends to cor¬ 
rect the injury caused by the continuous use of ammonium suli>hate with¬ 
out lime. It was then found that, in a normal soil, denitrification does 
not take place when nitrate of soda is used with the right proportion of 
stable manure. By the use of nitrate of soda mixed with stable manure 
production is maintained at a high level, the increase obtained with this 
mixed fertiliser being often greater than the sum of the increases obtained 
with the two fertilisers used separately. 

The same was also true in the case of mixtures of stable manure and 
ammonium sulphate, stable manure and dried blood and finally, in a lesser 
degree, in the grouj) of cylinders to which lime was not administered. The 
increase of nitrogen in the various crops by using the mixed fertiliser (stable 
manure and one of the nitrogenous products on the market) was generally 
equal to or greater than, the sum of the amount recovered by using the 
same fettiliscrs sex)arately. The percentage of nitrogen found in the dry 
material is, in many cases, influenced by the nitrogenous material msed, 
and also b}^ the presence or absence of lime, also by the fact that legume 
crops have or have not been introduced in the rotation of the crops. 

The total quantity of nitrogen in the crop then depends entirely on 
the treatment with lime and <ni the green leguminous crop in the presence 
of lime. h. M. 

16. Available Nitrogen in Fertilisers. 

Kicnux;, J. W. (Bureau of Chemistry, Pennsylvania Department of 
Agriculture, Harrisburg, Pa) Industrial and Engineering Chemistry, Vol. 26, 

No. 4, pp. 371-372. Washington, D. C., 1924. 

# 

The author points out that the problem of determining the percent¬ 
age of available nitrogen in the various fertilisers placed on the market 
has been for many years an object of investigation on the part of those 
interested in agricultural chemistry. A practical method was sought 
for its determination, such as already exists in the case of water-soluble 
P2O5 and K3O. As the methods in use do not always give concordant 
results, they do not solve the problem because they only give the i)er- 
centage of insoluble organic nitrogen and not the total percentage of 
available nitrogen. 

In this connection the author points out that at the meeting of the 
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Agrictiltitral Departments held at New York in 1921 the advantage of 
investigating and establishing the form of a new method for determining 
the available nitrogen was ^cussed, as the methods with permanganate 
are not satisfactory and often lead to errors and confusion. The prin¬ 
cipal object of the author is to again call the attention of investigators 
to the subject and to show what requirements a new method should 
satisfy, in order to admit of profitable application. 

The new method should require a single weighing of the sample and 
a single determination of nitrogen in addition to that of the total nitrogen, 
as this would save time and expense in the estimation. Further, there is 
need of a means, after having extracted the water-soluble nitrogen, to 
attack, reduce and dissolve that portion of nitrogen in the organic mat¬ 
ter which, from determinations made by pot or field tests, must be 
considered as available. In other words, it should be possible to separate 
not only the greatei percentage of available nitrogen in the ammonia 
compounds, but also should attack only a comparatively small portion 
of the nitrogen in those compounds, which must be considered to be low 
in available nitrogen. And finally, it should be possible to determine the 
non-available nitrogen. 

The author lias successfully used oxalic acid in a very diluted solution, 
as a means tor attacking the organic subwstance in a fertihser, in order to 
obtain in solution the nitrogen contained theiein; the tests made show 
that the oxalic acid solution best adapted to this purpose is o.oi N. 

The method suggested consists in the treatment of i gm. of the fer¬ 
tiliser, first with repeated applications of distilled water (at room tempera¬ 
ture) in order to remove, the water-soluble nitrogen, then, after heating, 
with TOO cc. of O.OI N. solution of oxalic acid, in order to lemove the 
organic nitrogen, the non-available nitiogen in the residue is determined 
as usual by the Kjeldal method. FinjiUy, deducting the value obtained 
from the total nitrogen already determined, the percentage of available 
nitrogen is obtained. D. M. 

17. Sources of Ammonia in Potato Fertilizers. 

LiPMAJsr, Dr. J. G. (Director, State Agricultural Research Station, New 
Jersey). Bulletin 39, pp. 171-177. The State Potato Association, Trenton, State 
of New Jersey, U. S. A., 1924. 

The sources of fertiliser ammonia are cla.ssified under three heads, 
namely, ammonia from nitrates, ammonium salts and from organic sour¬ 
ces. Ammonia compounds come largely from two sources: sulphate of 
ammonia and so-called base goods, the latter being produced when 
lower grade animal products are treated with acid in making acid 
phosphate. A large proportion of the ammonia in mixed fertiliser is 
derived fiom base goods. 

In addition to true organic sources, such as tankage, fish and cot¬ 
ton seed meal, ammonia is also derived from cyanamide and in the future 
urea will doubtless play an increasing part. 

In mixtures, more than one source is employed, as by so doing a 
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more continuous supply of ammonia is given to the plant and the fertil- 
User is safer in use, especially from the standpoint of acidity, as the source 
has a great deal to do with soil acidity. 

The degree of soil acidity is important in the prevention of scab, 
and other things being equal, only such fertilisers should be used as will 
reduce the clanger from scab. 

AvS regards cost, it is obvious that organic ammoniates are expensive 
and should be cut down, unless they are more effcient than other sour¬ 
ces, and at be.st the efficiency of animal products is no greater than that 
of chemical carriers of amn^onia. 

Nitrate of soda will tend to make the soil less acid, whereas sulphate 
of ammonia increases acidity and where scab is prevalent the latter is 
the better source of ammonia. Bone meal, tankage, fish, basic slag and 
cotton seed meal will also have a tendency to make soil less acid, whereas 
chloride or sul})hate of potash, acid phosphate, sulphate of ammonia 
and other ammonia salts will have the opposite reaction. Where the 
growei is confnmted with a bad scab pioblem and drastic treatment 
is nece«5sary, suljdiUr is the best remedy. 

When the condition of the soil is buch that «icab is no longer tiou- 
blesoiiie, it is better to use a combination of fertilisers,in order to main¬ 
tain the soil at the same degree of acidity. There is danger in the con¬ 
tinued use ol fertilisers as would ultimately make the soil too acid 
to oV)tain a good croj) It is important to avoid dependence on acid fer¬ 
tilisers w'hich in time would lead to undue accumulation of acidity in 
the soil, beyond the point where our particular problem is met. 

W. S. G. 

i8. The Value of Sulphur in Soil Improvement and Crop Production (i). 

bli’.MAN, J (t (New Jci.'-.cy Bxpeiiment Station, Biunswuk, N J ). 
Jndush/al and Cfumisit V, Vol i(>. No g pp 230-2^2 Washington, 

I) C , 102} 

The author firbt points out that sulphur and the comjiounds contain¬ 
ing it are daily applied on a vast scale 111 all fields, and especially in that 
of agriculture. Besides fuiiiishing the supplementary portion of the ele¬ 
ment of sulphur, necessary for jilaiit nutation, when it i.s not found in suf¬ 
ficient quantities in the soil in an assimilable form, it imparts such acidity 
to the soil as to prevent the growth of certain fungi and especially of 
certain organisms wliich cause serious plant diseases, such, for instance, as 
potato scab. Sulphur may also be used to correct the undesirable 
conditions of an alkali soil, to suppress and eliminate insects infe.sting 
the soil and to eradicate weeds. 

In this note the author gives some data representing the result of 
numerous tests made by him, over a period of several years, in collaboration 
with other investigators, with the object of examining and controlling po¬ 
tato scab. These data show that the efficacy of flowers of sulphur sold on 
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the market, is in direct ratio with its degree of fineness. Indeed, among 
the various qualities used in the tests, the finest (passed through a 
200-mesh sieve) was in every case the most effective. 

The results of certain tests are then given, in which, still with a view 
to the treatment for potato scab, sulphur was administered together with 
the usual fertilising nitrates, that is, ammonium sulphate and nitrate of 
soda. 

The best results were obtained with ammonium sulphate. The sul¬ 
phur mixed with an equal quantity of ground natural phosphate, gave 
excellent results, superior to those obtained with sulphur alone. But be¬ 
sides these concrete results, the tests made by the author and his collab¬ 
orators have shown the tendancy, more or less evident but always observ¬ 
able, to an increased yield in the crops when sulphur was used against 
scab. It seems then that, under determined conditions and in conjunction 
with other factors, sulphur has a stimulating effect on the growth of po¬ 
tatoes, tomatoes and perhaps also on other crops. 1 ,. M. 

Asricidtural Botany, 

19. Evolution of Botanical Agronomical Formations in the Western 

Congo, 

Vanderist, H. L*evolution des formations botanico-«3gronomif|ues dans 
le C^ngo Occidental. Revue des questions sctenfifiques, Series IV, V. 6, No. i, 
pp. 65-82, Louvain, Paris, 1924. 

It may be concluded that towards the end of the tertiaiy- epoch Cen¬ 
tral Africa, especially the Congo basin, already possesvsed the conformation 
and topography of the present time. The flora and fauna, from the be¬ 
ginning of the qnarternary epoch have not become richer, some plants 
even have become extinct, while other have migrated, in consequence of 
climatic conditions. The latter have not remained constant, particularly 
as regards the prevalence of rains, which have been diminishing, while 
dry-season periods have been establishing themselves. It will be under¬ 
stood therefore that the geo-botanical conditions have also changed. 

From these observations therefore, four geo-botanical periods may be 
established. 

1) Primitive. — Before the advent of man, the abundant rains 
were favourable to forest extension. Many formations, especially the 
steppes, were richer in woody plants and contained more trees than the 
corresponding formations at present. 

2) Prehistoric, — Contemporaneous with the Negrillos, prehistoric, 
savage non-agricultural peoples, living only on game, fish and the fruits 
which they gathered. They burnt certain formations, whence the flora 
and fauna came to be modified, becoming more and more barren. These 
modifications afterwards continued owing to the prevalent habit of burn¬ 
ing the grass. 

3) Steppe formations. — With the arrival of the Bantus in the 
Western Congo, the periodical cultivation of the barren sparsely-treed 
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steppes favoured their gradual transformation into forest formations, which 
in turn were used for agricultural purposes. These secondary forest forma¬ 
tions also became transformed into palm plantations where the microbio¬ 
logical soil conditions were more favourable. 

4 ) Modern denudation of forests, — Denudation began with the 
European occupation of the Congo and is characterised b3’' the destruction 
of the forest formations. It may also be termed the period of empiric 
ctilture, or gradual destruction of forests. This destruction is a consequence, 
not of the burning of the grass, but of the abandonment of the Bantu 
system of cultivation. 

The consequence of this period, the inconveniences of the Raub- 
kultur which is still in its initial stage, make themselves felt at present, 
only near the great centres. They nevertheless involve a serious quest¬ 
ion of agronomical economy, which requires attention on the part of 
the public authorities. A. F. 

ao. SerodiagnostLc Investigations on Affinity between ^Various Dico¬ 
tyledons. 

Raki:>ER, F. Soro-diagnostische ITntersuchungen uber strittige Verwandt- 
schafts Vorhaltiiisse iniicrhalb der Dikotylen. Boiamsches Archiv. Vol. VII, 
Kcxs 1-2, pp Daldcm (Berlin), 1924. 

The object of these investigations was to detennine the affinity of the 
albumen with the help of sero-diagnosis. 

The Author first states that his test method difEers from that of his 
predecessors in that, whereas the latter limit their material to the seeds 
of the plants, he utilises the whole plant, and thereby succeeds in proving 
what had already been recognised with regard to the seeds, and that is 
that the ])lants in a fresh state impart a greater quantity of albumen to 
the solvents than those gathered some lime j)reviously. 

As a decisive proof that it is better to test with the whole plant, the 
Author cites the case of Hypericum, from the seeds of which it was impos¬ 
sible to extract ain^ traces of albumen, even with sodium hydrate, whereas 
this was rendered possible by treating the whole plant with hydro¬ 
chloric acid. 

It is also notable that albumen extracted from a plant recentl}^ ga¬ 
thered shows stronger reaction than in the case of dried plants. 

The special investigations of the Author chiefly conceni Adoxa mo- 
scaiellina, Polygala vulgaris, Arctostaphylos Uva-Ursi, Empetrum nigrum, 
Hypericum pefforaium and Vi scum album. 

As regards Adoxa, the positive reactions obtained by the Author 
clearly show the close affinity of Adoxa with Caprifohaceae, Dipsacaceae 
and Rubiaceae ; with other families results are still doubtful. Ericaceae, 
Celastraceae, Meliaceae, Buxaceae and Hippocastanaceae are shown to be 
related in affinity to Polygala vulgaris. In the case of Arctostaphylos 
Vva-Ursi distinctly positive results were obtained with Ericaceae, Celaca-^ 
ceae, Polygalaceae, Vitaceae Rhamnaceae, and Sapindaceae ; less marked 
positive reactions were obtained with a great number of other plants, 
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Empetrum nigrum showed a close affinity with Polygalaceae, Ericaceae, 
Celastraceae, Rhamnaceae and VUaceae, and less affinity with other fami¬ 
lies of plants. 

Hypericum perforatum showed affinity with Hypericaceae, Theaceae, 
Cistaceae and Buxaceae, Finally, tests on Vtscum album showed its de¬ 
cided affinity with Polygonaceae, Myricaceae, Betulaccae and Juglandaceae 
and a less marked affinity with numerous other families. G. B. 

21. Simple Contrivance for Studying Root Development. 

VENKATraman, Rao Saheb T. S. (Government Sugarcane Expert, Coim¬ 
batore) and Thomas, R. Agricultural Journal of India, Vol. XIX, Part 5, 
pp. 509-514, plates 4, figs. II. Calcutta and London, 1924. 

In order to study root development, especially of agricultural crops, 
the authors devised a method which has been fomid useful in the investi¬ 
gation of the roots of sugarcane seedlings, but is equally applicable to 
other plants 

The apparatu.s consists of rings of earthenware one foot six inches 
in diameter and six inches high. Galvanixerl wire netting of two-inch 
mesh is cut into squares about three inches larger than the diameter 
of the earthenware rings. 

A trench is dug in the soil a little over the maximum depth of the 
roots of the plant wdiich it is intended to study. At the bottom of the 
trench an earthenware ring is placed and is filled with soil, on which 
is then laid a square of wiie netting. A second ring is placed on the first, 
filled with soil, and on this-^ilso is put a x)iece of netting, the jirocess being 
repeated until the rings are le\el with the top of the trench. 

A sett of the cane variety under study is fastened to the netting on 
the topmost ring, or is fixed to a wire stretched across it. The trenches 
containing these columns of rings are filled in with soil and are then cul¬ 
tivated and irrigated in the usual way. 

To examine the root system, when grown, the soil round the rings 
is dug out, x^anks are inserted under the lowest ring and the column is 
lifted out of the trench. The soil is washed out by means of a stream 
of water. The column is then placed inside a wooden frame to which tlie 
edges of the wire netting are fastened. The rings may now be removed 
with little difficulty, when the whole root s^^slem of the plant will be 
found fully exposed, with the roots held in the position which they oc¬ 
cupied in the soil. 

The method is efficient, and after fi^fing to the frame the root system 
of a plant may be easily jihotographed, an important point for the accurate 
recording of root development at successive stages. W. S. G. 

22. Deciduous Tree Stocks with Special Reference to their Identi* 

fication. 

Heppner, M. J., University of California, Agricultural Experiment Station, 
Technical Paper No. 6 pp. 25, plates 6, table, bibliography. Berkeley, Ca., 1923. 

An investigation was made with two objects in view : — (i) to deter¬ 
mine whether the distinctive morphological differences existing between 
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common rootstocks used for propagation of deciduous fruits in California, 
may be used as a means of identification of species, when only a portion of 
the loot system is available ; (2) to differentiate between the various kinds 
of Stocks on the basis of microscopic anatomical study of the root structure. 

The following includes all the root stocks employed 

Primus:— P, Armeniaca; P. Persica; P. Amygdalus; P, cerastfera; 
P. Avium; P, Mahaleh ; P. Davtdtana, 

Pyrus:-- P. serohna; P. commums ; P. ussuriensis; P CaUeryana; 
P. Malus, 

Cydoma C. oblonga var. Orange ; C. ohlonga var, Angus, 

The records made in the field and in the laboratory, described in de¬ 
tail by the authoi, have led to the following conclusions . (a) licologi- 
cal variations cause marked differences in ceitain morphological and anato¬ 
mical characteristics of roots stocks, this being more marked on the Pyrus 
stocks compared wjth Prunus ; (b) Pyrus roots may be definitely sepa¬ 
rated fiom Prunus by a histological study of the following: medullary rays, 
shape ot traclieae in cross-section, and natinc of heart and sap wood; 
(c) Primus Amy^^dalus may be distinguished by character of lenticels, 
Prunus Persica and Prunus Davuliana although identical nK)q)hologically, 
diffei as regauls loiinalion of tiacheae, the former are distinguishable 
singly and the latter in groups Primus cerasifcra demands a &|)ccial study 
of medull<ir> r«iy cells and heart and sap wood Prunus Mahaleh and Pru¬ 
nus Avium aie analogous moi])hologicalh, but are strikingly different 
histologically and the latter is readily identified by the astringent taste; 
{d) Colour should luit be used to identif}' Primus stocks except in the case 
of Pfunus Armeniaca with its l>eet-red roots, {e) Pyrus species are less 
easily distinguished, but the chiei characteristic of Pyrus Malus is the 
large loosely fitting cells that make uj) the coitex , (/) Cydonia roots are 
practically identic.il with Pyrus, botli moiphologically and histologically, 
the only noticeable diffcience being the wader thickness of the Pvrus 
lumifia of the wood fibres; (<^) Pyrus serohna may be distinguished from 
Pyrus communis by the study ol tlie tracheae in the spring wood of each 
year, the former being less aiigulai-walled and elongated radially. 

M. L, y. 

23. Anatomy of the Root and Stem Formation of the Rape and Turnip. 

SoEDiNG, H Analoiiiie dei Wnrzel- Slengd- imd Rubeiibilduug von 
Oelraps uiid Stcckrubc (Brassica Napus bi var oleifera nnd var, Napobrassxa) 
Botanisches Anhiu Vol VII, parts 1-2, pp 41-Og. Kdiiigsberg, 1924. 

The object of the Author's anatomical investigations is to determine 
whether clear and essential differences exist betw^een the tw'o varieties of 
plants named or whether such differences are merely in degree. The first 
question which arises in this kind of investigation, seeing that it was im¬ 
possible to trace any appreciable differences between the seeds of either 
plant, is to determine whether such differences can be traced in the seedlings 
or at least in their first stage of growth. In other words, it must be deter¬ 
mined which characteristics common to either plant continue as such until 
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the plant has attained its fnll development, and which characteristics un¬ 
dergo a process of differentiation, and then it must be determined in what 
stage of growth such differentiation commences. 

Investigations made on both varieties of plants, one week old, have 
shown that no anatomical difference can be found in them. The same 
result was obtained also with plants aged two and also four weeks. Only 
towards the age of six weeks can an initial differentiation in the two plants 
be noticed. These differences are: in the arrangement of the adventi¬ 
tious roots ; in the greater or lesser degree of wood-formation of the xylem ; 
and finally with regard to the phloem at the pith stage. 

As is known, the adult rape possesses adventitious roots placed in 
two more or less regular lines ; the turnip on the other hand, shows a 
lesser number of adventitious roots in various stages of growth. 

Another peculiarity whicli distinguishes the turnip is the fact that 
the absence of the xylemprosenchyma with thick walls in the upper part 
of the hypocotile, must be attributed to a lesser aptitude on the part of 
the turnip to form thick xylem walls. 

The rape has a well-developed root nnd stem, whereas the turnip 
springs from the root and hypocotyl, showing a tendency to form tissue 
and thin walls. Finally, as a greater quantity of phloem in the woody 
state is found in the adult turnip than in the rape, it is deduced that the 
aptitude to form phloem at the pith stage is greater in the turnip than in 
the rape. 

In the later development of the two plants, the anomalies observed in 
the growth of the turnip may be summarised as follows : 

(i) the xylemparenchyma of the central part of the plant, originating 
from the xylemprosenchyma ; (2) leading concentric fibres at the xylem 
stage, witli internal phloem; (3) concentric tissues at the xylem stage, with 
internal xylem ; (4) phloem at the pith stage; (5) extraordinary develop¬ 
ment of the thickness of the pith, due to the subdivision of the cells. 

In the rape No. (i) anomaly is less accentuated than in the turnip. 
No. (2) anomaly is rarely met with in the rape. No. {3) anomaly is also found 
in the rape. In the latter, phloem is also found in the pith stage. By cutt¬ 
ing a section of the upper part of the hypocotyl, anomaly No. (5) may be 
observed, as in the beet. B. G. 

24. Studies on^the Potato Tuber» 

Aktscbwager, B. (Bureau of Plant Industry. United States Dept, ol 
Agriculture). Journal of Agricultural Research, Vol. XXVUI, No. ii, pp. 809- 
835» 8, bibliography. Washington, D. C,. 1924. 

A detailed study of the structure and development of the potato tuber, 
with comprehensive diagrams and illustrations which should facilitate 
to a certain extent the grouping of varieties, although it is indicated 
that the presence or absence of cells hardened by secondary deposits, 
the components of sclerogen, is the only definite character which can 
be used satisfactorily in classification. 

As regards the chemical constitution of the tuber, a thorough study 
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has been made and the protein crystals, the tannin vesicles and the so- 
lanin ate considered of special interest. The accumulation of solanin 
is encouraged by delayed germination. M. 1,, Y. 

25. Investigatioiis on the Presence of Iodine in Nature. 

FjO^IvENBERG, Th. V. (Labor des eingenossischen Gcsmidheitsamtes in 
Bern). Bestimmimgeii klciiivSter Jodmengen. Btochemtsche Zeitschnfty Vol. 152, 
pts. I & 11 , pp. 11O-127, Berlin, 1924. 

Idem. Jodbestimmungen in Lcbeiismitteln, Dtogemittehi, schweizerischcn 
Mineralwassem. Ibidem, pp. 128-131 

Idem. tJber d is I^utweichen von elementarem Jod aus Meerwasseni. Ibi¬ 
dem. pp I 3 /-T 31 

Idem. Uiilersuclmngen iiber den Jodgehalt der Luft., pp. 135-140. 

Idem, tjber dt‘n Znsanuiienhang zwischi»n der Haufigkeit des Auftreteiis 
von Kropf inid dem Jodegehalt der Umwelt. Ibidem, pp. 141-152. 

Idem ttber den Jodegehalt der Gc\stemc, der Geologisclicn Formation 
und der Min(*ralieii und iiber die Bedingnngen der Jodanreichermig in Krdcn. 
Ibidem, pp J 32-171 

Idem (tp:iijngkr, II and ScHwmzER, K tjeber das Freiwerden elemen- 
taren Jods aus Hide Ibidem, pp 172-181 

FpxIvKNBERG, Th v and (»Kii4N(iER, II Ueber J odabspaltung und Jod- 
speiehenmg dureli Mikroorg niisiiun Ibidem, pp. 185-190. 

FVoni the works ineiitioned, omitting the description of the technical 
means ^idopted, the following conclusions may be drawn: Iodine is 
found in var>'ing quantities in different substances. Calculated in millionths 
of a gram, it is found in wheat in quantities of 26-24, in groimd-nuts, 200, 
in cod-liver-oil, 5640, in milk chocolate, 140, in liver-wort, 310 and in vale¬ 
rian 232. 

As regards chemical fertilisers, there are 5700 in superphosphate, 
192,000 in nitrate of soda and 440 in kainit. 

As regards Swiss mineral waters, there arc 1005 in Fortunatusquelle 
(Passug) and 6310 in Wildegger Jodwasser. 

In sea-water there are 13-17 per litre ; and it is given off by the water 
itself in more or less large quantities (from 2 to 8 % in about 20 days). 
Under natural condilious a larger quantity must be given off, and is then 
returned to the soil in the rain. 

There are notable fluctuations in the iodine content of the air. On 
dewy nights a coasiderable quantity is dissolved in the dew, from which 
it evaporates into the air, where it is at its maximum in the morning and 
begins to diminish towards midday. The quantity of iodine is greater 
in the lower strata of the air than at the height of a man and tends 
to diminish in a vertical direction. 

There is a considerable quantity of iodine in primitive geological and 
sedimentary formations, where it is found in an insoluble form, but is 
soluble in acids ; the latter form is most important for plants. 

There is no relation between geological formation and iodine content; 
sometimes, even among chemically similar minerals, there is a difference 
in iodine content. The iodine may be in various combinations ; in some 
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heavy minerals it may be present as insoluble iodine, in others, especially 
among the allanites, it is in complex combination. 

The rocks increase their iodine content under the influence of meteor¬ 
ological conditions, soils originating from the meteorological decomposition 
of rocks become still richer. Acid rocks and soils absorb more iodine-ions 
than basic soils and rocks. From decayed, dead, vegetable matter, organ¬ 
ically combined iodine is eliminated very slowly. Soils and rocks act 
as catalysers, setting free the iodine ; rocks containing ferric-oxide have 
the greatest influence, those containing ferrous-oxide the least. In the 
presence of the smallest quantities of iron, the catalysing action is stronger 
in proportion as the hydrogen-ion concentiatiou is greater. 

The presence of microorganisms (bacteria and moulds) decreases or 
obstructs the elimination of iodine by alkaline iodine solutions because the 
iodine which is set free becomes flxed by the microorganism.^ themselves. 

As regards the connection between the iodine content of the surround¬ 
ings and goitre, the author found that in countries without goitre the 
largest quantity of iodine existed in the aii, diinking water, locks, soils, milk 
and eggs ; the smallest quantity on the other hand was found in the can¬ 
tons where goitre was prevalent Another proof that the food-stiiffs in 
countries without goitre were richer in iodine, lay in the fact that the urine 
there was richer in iodine ; the quantity contained therein was gicater 
than that which can be absorbed by the use of iodine salts, which ]>rovi*s 
the innocuity of the latter A. 1' 

26. The Importance of Calcium for Plants. 

Prianishnikoff, D Zur Fr.ige ul>er die Bedeutuiig dcs Calcmins fiii die 
Pflanze Benchie def dentschenbotomschentreselhchaft, Vol Xlyl^pait |,pp i 
H4, fig. 1 192^ 

By the water culture method the AutJaor lias been able to j^rovc that 
plant growth is impeded when calcium is absent, traces of disease are ob- 
.served on the leaves, and the radical system show^ but slight devclo])iUent. 

As regards the antagonism between volatile acids and calciuiu salts, 
the Autiior has observed that by means ot diluted solutions of di-valent 
metals (Mg, Mn, Ba, Sr, Ca) in o.o()o5-o,oo5/X concentrations, the cell le- 
sivSteiice to the acid is considerably increased Calcium exerts the gieatesl 
antitoxic action. The mono-cation salts 011 the othei hand (Na, K) in the 
same concentrations, exert little or no antitoxic action against the H-ion.s. 
When weak solutions of salts are used, no specific action by the anions on 
the antitoxic effect of the salts is observed. Foi instance, calcium nitrate 
and calcium chloride have almost the same effect A, 1 C 

27. Daily Variatioii of the Carbohydrates in [the Leaves of Maize and 

the Sorghums. 

MnxER, B. C. (Plant Physiologist, Kansas Agricultural Experiment 
Station). Journal of Agricultural Research, Vol. XXVII, No. 10, pp. 785-808. 
Tables 10, figs. 6, bibliography. Washington, D. C., 1924. 

These experiments were made in view of the probable value, not only 
in interpreting the different behaviour of maize and sorghum when grown 
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mider severe dimatic conditions, but also in hdjring to gain a better 
general knowledge of the fundamental physiological processes of agricul¬ 
tural plants. 

Analyses were made of material collected at 2-hour intervals from 
the leaves of maize, milo and sorghum grown under identical or similar 
field conditions. Ten sets of plants were under observation. 

Results obtained pemiit the following conclusions: 

(1) The amount of dry matter in a given area of leaf of sorghum 
is greater than that of maize. In both cases the percentage increased 
at daylight, reached a maximum from 2 to 6 p. m. and then decreased 
gradually until the following morning. The maximum increase for milo 
was about double that for maize 

(2) The leaves ol maize contain a higher percentage of water than 
sorghum. In both cases a decrease is noticeable from midnight to 5 a. 
m,, and a maximum from 12 midday to 3 p. m. With maize, when the 
minimum of 112 gm. per sq. metre of leaf water content is reached, 
this becomes a limiting factor in the production of dry matter. This 
does not apply to sorghums. 

(3) The total sugars in the leaves of both plants begins to increase 
between 4 and 6 a. m with a inaxinuim from 12 midday to 5 p. m. and 
a decrease grailtially from 5 p. m till the following morning. 

(4) The increase in the total sugars and insoluble carbohydrates 
in the leaves dining the day only approximated from 46 to 92 % of the 
total increase in the dry mutter of the leaves for the same period. 

(5) The non-reducing sugars in the leaves are with the exception 
of the milo and sorghum, always m excess of the reducing sugars. The 
increase was noticealde during the day and the decrease at night, but 
the \aiiation for reducing sugars was negligible. No significant differ¬ 
ences w^ere observed between maize and the sorghums as regards the 
relationship between reducing and non-reducing sugars in the leaves. 

M. L. Y. 

2$. The Nutritive Properties of Wild Rice, Zizania aquatica, 

Kj^nnkdy, C (Minnesota Agncultiirtil Kxpt‘rinient Stitioii) Journal of 
Agficnltural Research, Vol XXVII, No 4, pp -110-224, figs 2 Washington, 
X) C , 192 \ 

Wild rice, a cereal which differs consideiably from common rice, is 
an annual plant growing in shallow lakes and sluggish water courses over 
extensive tracts of country in North America. 

It is used as a food by some Indian tribes in the Valley of the Upper 
Missisvsipi and also, in a restricted degree, in hotels and private houses. 
Wild rice likewise serves as an important food for acquatic birds. It is 
harvested by the Indians in a primitive way, before complete maturation, 
so that ripening has to be carried out artificially. 

The chemical composition of wild rice as compared with that of culti¬ 
vated rice, is shown in the following table: 
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Aiolttu te 

Ash 

Protein 

Ether 
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Cellulose 
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Carboby- 
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Dextria 


% 
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WUd Rice . . x| 

7.74 

1.09 

13.36 

0.455 

.1.39 

65.26 

2.98 

» » . . a J 

7.85 

1.38 

13.97 

0.893 

I.4I 

61.69 j 

3.69 

» • • • 3) 

8.93 

I.I 7 

14.62 

0.718 

1.94 

60.47 

2.33 

» » . . 4) 

7.83 

1.25 j 

14.40 1 

0.658 

1.29 

62.03 

2.93 

Coatse Cultivated Rice 
Polished Caltivated 

12.22 

I.OI 

5.04 

2.01 

1.08 

69.50 

1 

0.85 

Rice. 

12.30 

0.40 

8.00 i 

0.30 

0.20 

79.00 



Inorganic element content as compared with that of skimmed milk 


powder; 


Wild Rice .. 

Polished Cultivated Rice 
Skimmed Milk Powder. 


Ca. 

Mg. 

X. 

0.018 

0.030 

0.055 

0.008 

0.027 

0,069 

1.33 

0.147 

1.27 


Na. 

P. 

s. 

0.064 

0.424 

0.252 

0.021 

0,102 

0.105 

0.488 

O.Q 79 

0.357 


Feeding tests were also made on rats by means of the usual methods 
for testing deficiencies of separate feeds. The results showed that wild 
rice cannot be considered as an adequate feed. Although chemical an¬ 
alysis reveals a percentage of protein higher than tliat in other cereals, it 
seems to be of low biological value. Like other cereals, it contains insuf¬ 
ficient inorganic matter to promote growth, and is very deficient in vitamine 
A, although the quantity of the latter is sufficient to prevent xeroph¬ 
thalmia. 

Wild rice however has a higher nutritive value than polished cultivat¬ 
ed rice because its protein contains a sufficient quantity of vitamine B 
to permit of animal growth, which is not the case with polished cultivated 
rice. A. F. 


29. An Investigation on the Toxidty of the Lima Bean {Phaseolaa 
lunatus), 

Greenstreet, V. R. The Malayan Agricultural Journal^ Vol. XII, No. 4, 
pp. 107-109. Kuala Lumpur, 1924. 

The nutritive value of the Lima bean {Phaseolus lunatus) has fallen 
into disfavour owing to the prevalent idea that the bean contains a 
cyanogenetic glucoside of a toxic nature. An investigations has been 
made to ascertain the actual constitution and according to the analy¬ 
tical results here described the amount of hydroc^^anic acid contained 
in the small quantity of beans consumed at one meal is negligible, and 
the author confinns the fact that the Lima bean is harmless. 

M. L. Y. 
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30. The Relation of Root Growth to Oxygen Supfgy. 

Cannon, W. A. (Coastal laboratory, Carmel, California). Ecology. Vol. V, 
No. 4, ppl 319-321. BrooJdyti, N. Y., 1924. 

Among the surroundings in which plants live, there are two im¬ 
portant factors (besides those obvious ones, soil and water), temper¬ 
ature and the supply of oxygen to the roots. The deficiency of oxygen is 
a factor which limits growth to a degree which depends on the temperature 
and on the species. The author therefore introduces the conception of 
a growth ratio being furnished by the growth value at a determined tem¬ 
perature and with a partial pressure of oxygen, divided by the growth ob¬ 
tained at the same temperature under normal aeration conditions. 

The author^s observations show that, with a low pressure of oxygen, 
the growth ratio varies with the temperature, and that when the temper¬ 
ature is constant, it varies with the quantity of available oxygen. 

The exifianation of this tact may be found in physical and physio¬ 
logical factors 

A. F. 


31. Studies in Transpiration of Coniferous Tree Seedlings. 

Pl-XA.US()X, O. A (sSoutliWfhttni h\m*st Kx^Krimeiit Statiou) Ecology 
Vol V, No 4, ])p. 340-347, lig I. Biouklyn, N, Y , iv>24. 

The study of transpiration may furnish much information on the re¬ 
lations of watei to trees : watei consumption in relation to growth, the 
capacity ot adajhation to scuicit^' of watei and that of obtaining moisture 
from the soil. 

The authoi s tests were made on: Pinus M'opnlortim, P. anstain, Pscu- 
dotsuga taxifultii, Ptceu Engcimanm. Ptnui, urhtata shows the highest 
ratio between trans})iratioti and grow’th, then follow jP. scopnlorum^ Pseudo- 
tsuga and Puca. All the species show great resisteiice to transpiration 
when the water supply is reduced to a detrimental level; lesisteuce to 
drought is also afiouled by the development of the root S3"steni as shown 
by pot tests and under natural conditions. In the former case, the com¬ 
pact and fibioiis root system of Pinus and Pseudohitga gives these two 
species as advantage; the adaptation cai)acity is lower iu Pinm scopu- 
lorum. In their natural surroundings Iheie aie other differences : 3 months 
after germination the roots of Pinus scopulorum have penetrated to a depth 
of 15-25 cm., while those of Picea have scarcely reached a third of tliis 
distance. The lateral extension depends especially on the nearness of 
other trees : Picea and Pseudoisuga grow close together and have a hollow, 
compact radical system, whereas the pines grow more sparsely and their 
roots go deeper and are more extended. Of all the factors which favour 
survival in an arid situation, the depth of root penetration during the first 
stages of growth is undoubtedly the most important. 


A. F. 
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32, Photopeiic'^ s-*- in Relation tp Hydroften^^ion Concentratloii of ttm 

Cell Sap and the Carbohydrate Content of the Plant* 

Garner, W.W., Bacon, C.W and Ali^ard, H. A. (Bureau of Plant Industry, 
U, S A) Journal of Agrxcultural Research^ Vol. XXVII, No. 3, pp. 119-156, 
10 figs., 2 tab,, Bibl. Washington, D. C 192/} 

The length of the period of the plant's daily exposure to light has con¬ 
siderably influenced its development and, particularly, its flowering and 
fructification. There are, for instance, varieties of Soy that, in the Washing¬ 
ton latitude flower in the middle of June, others in the middle of July or 
at the beginning of August or of September. When the periods of d^ily 
exposure to light are shortened, late varieties flower earlier, whereas when 
such period is prolonged the plants continue in a vegetative state. This 
type of plants, which increases in height when exposed to long daily pe¬ 
riods but flowers quickly if exjxised to shorter periods, is called short-day 
plants. But there is also another ty|)e which, on the other hand, if exposed 
to short daily pciiods of light, tends to develop the rosette-leaf stage, 
without elongating the stem, and to tuberise the root, while, if exposed 
to long periods, it develops the stem and flowers. This is called the long- 
da3" type. There are also intermediate types. 

These facts, previously ascertained by the Authors, are now investi- 
gated by connecting them with phenomena which lake place within the 
plant, under the influence of the various periods of exposure to light. In 
the case of short-day plants, the undetermined stem-growth, characteristic 
of long i>eriods of exposuie, is associated with the progressive increase of 
active acidity in the plant, especially in the part where growth takes place, 
until the upper parts become more acid than the lower. Exposure to shorter 
periods, followed by a moderate increase in height and flowering, finally 
diminishes, and then slightly increases, acidity, but much less than under the 
previous conditions. The relations between the acidity of the various 
parts are also changed, being gieater in the lower than in the upper parts. 
When flowering has commenced acidity decreases. The shoot has a compa¬ 
ratively low acidity, which increases, attaining its mtiximum before bud¬ 
ding takes place. On changing the plant from long to short-day conditions, 
there is, after 3-5 days, a decided decrease in acidity, which would indicate 
the transition from the vegetative to the flowering stage ; acidity then 
increases again. In the cases of long-day plants, when exposed for short 
periods they assume the rosette-development tyiie, accompanied by a low 
acidity. When subsequently exposed to long periods, stem-growth and 
flowering take place; such development is associated with a general iu- 
crease in acidity. 

By increasing the length of the periods of exposure, changes take {ilace 
also in the form of the carbohydrates and in the degree of hydration. In 
the Cosmos ($horl-day plants) changed from long to short periods, there is, 
after 48 hours, an increase of the reducing sugars, which, after a further 
two days, assume the fonu of polysaccharides, while the water-content of 
the tissues decreases. Twelve days later, after the shoots have appeared, 
the increase in the sugar-content is again in the form of monosaccharides, 
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and there is a considerable increase in water. Observations also made on 
other plants show the marked influence of the periods of exposure to light 
on the conditions mentioned. A. F. 

33, Changes In Hydrogen-ion Concentration Produced by Growing 

Seedlings in Add Solutions* 

Bavidson, J. and Wherry, B. T. Journal of Agricultural Research, 
Vbl. XXVII, No. 4, pp. 207-218, tab. 5, bibliography. Washington, D. C., 1924. 

The numerous recent investigations on soil reaction have been mostly 
directed towards the problem of the influence of this reaction on plant- 
growth, while few have studied the problem from the other side, that is 
the effects of plant growth on the reaction of the means which supply nourish¬ 
ment to the plant itself. The authors, by the water culture method, have 
grown plants in solutions of hydrochloric acid, nitric acid, sulphuric acid, 
phosphoric acid, formic acid, acetic acid, oxalic acid, succinic acid and 
benzoic acid. 

Among the inorganic acids the greatest changes take place with nitric 
acid, in the first stages of growth and with phosphoric acid in the last. As 
phosphorus and nitrogen are the most essential elements to plant growth, 
it may be concluded that the changes in initial reaction caused by the plant 
are due to absorption rather than to neutralisation. 

The culture of plants in nutritive solutions, deficient in acid-forming 
elements, lessens the capacity of the plant to decrease the acidity of the 
solution itself, probably due to functional disturbances in the plant cells. 
The greatest changes took place with organic acids, which may be attributed 
partly or perhai)s wholly to microbial activity. The fact that under certain 
conditions there is a greater diminution of one acid, and under other 
conditions, of another acid, indicates that the cause of these changes lies 
in preferential absorption. This term was introduced by the authors in¬ 
stead of elective absorption, inasmuch as with the latter it may be indicated 
that some substances are excluded from absorption, whereas the former 
indicates only the greater absorption of one substance rather than another. 
That it is a question of absorption and not of neutralisation is shown by the 
fact that the diminution of acidity is observed only in the case of certain 
acids and not in that of others, even at the same initial hydrogen-ion con¬ 
centration and with the same constant of disassociation. It is precisely this 
fact that indicates preferential action. A. F. 

Plant Breeding, 

34. Nicotiana deform is n. sp. and the Enzymatic Theory of He¬ 

redity. 

Honing J. A., NtcoUana deformxs n. sp. mid die Bnsyiiitheorie der Brblich- 
keit Genetica Vol. V, Nos 5-0, pp. 455 “ 47 ^>' 5 - S. Gravenage, 1923. 

Nicotiana deformis originated in the year 1914 in vSumatra, being a 
bastard growth of Deli tobacco. It has never flowered in the tropics. 
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In Holland however all the specimens bear flowers when the temperature 
of the hot-houses is not tropical. The new species therefore is not adapted 
to its place of origin and has shown constancy for the first time in cold 
places. 

Nicotiana deformis differs from the normal Deli tobacco by a slighter 
growth, a plentiful formation of collateral buds, and irregular long-stalked 
leaves through the absence of flowers, in the tropics. All these differences 
occur at the same time and are therefore due to a single cause. 

A cross between the bastard and deformis gives 586 bastards and 590 
deformis plants, and a cross between the bastard and the normal Deli, 
549 Deli and 541 bastard plants in both cases ; the pro|x)rtion there¬ 
fore is 1:1. 

The leaf excrescences do not appear to be hereditary. The bastard 
is in all respects intermediary, but its characteristics are not all of the 
same intensity. All three types (the normal Deli, the bastard and the 
deformis) begin by foniiing regular leaves. This process may be exi)lain- 
ed if it is assumed that the difference between N. deformis and the normal 
Deli tobacco is quantitive and that the hereditary factors are of an enzi- 
matic nature. N. deformis, with its leaf and flower anomalies reminds us 
not only of the Kroej>oek disease, but also of the plants with the mosaic 
disease. 

The genuine deformis shows somewhat slower initial growth than the 
Deli tobacco. (>. B. 

35. Inheritance of Composition in Fruit through Vegetative Propagation. 

Chace, E. M,, Church, C. G., and Denny, F. E. (Laboratory of Fruit and 
Vegetable Chemistry). Untied States Department of Agriculture, Bulletin 
No. 1255, p. 18. Washington, D. C., 1924. 

The object of this investigation was to ascertain whether or not there 
are characteristic differences of composition in lemons, which may be 
connected with the physical characteristics in fruits raised from different 
stocks. If such differences in composition really exist, the results ob¬ 
tained in the investigation will be useful for testing the progress of work 
in the improvment of lemon varieties. The data given relate to the 
analysis of specimens of lemons gathered from trees belonging to distinct 
stocks of the Eureka and Lisbon varieties. 

In the latter variety, the “ Dense unproductive stock produces 
lemons having a greater .specific weight than that of the Bullstock. 
The latter on the other hand has a larger proportion of rind than any 
other. The Lisbon '' stock is the most acid ; the “ Dense unproductive 
is a little less so, and the Open '' still less. In the Eureka variety the 
Eureka stock is more acid than that of the Shade Tree ; there may 
be other differences, but not such as to draw any conclusions from. 

The results of the authors' investigations show the possibility of 
obtaining through graft selection (based on the choice of the best types, 
including therein a comparison of the fruits and examination of their phys¬ 
ical characteristics) stocks esjxcially adapted for the production of the 
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essential oil and acid, or other accessory products. In any case^ a more 
definite standard is thus obtained than by any other method for comparing 
the quality of fmits. It is to be hoped that these investigations will 
lead to practical conclusions in the choice of varieties to be cultivated for 
various purposes. , A. K. 

36. Investigations on Sugar-Cane Cytology. 

Bremer, G. (Proefstation voor de Java-suikerindustric). De cytologic van 
het suikerriet. Ben cytologisch oiiderzoek van eenige practijkssorten en hare 
ouders. Archtef voor de Sutkerinduslne in Nederlandsch-lndiB, No. 6. Soerabaja, 

1924. 

The previous investigations made by the Author have shown that the 
primary forms of Saccharurn have varying quantities of chromosomes, 
which fact is of considerable importance in the classification of species. 
They also show that the numbc'r of chromosomes in the crosses between 
Saccharurn offictnarum and 5 . spontaneum is nearly the same as that of the 
parent plants. These rc\sults oj)en the way to the discovery, through cy- 
tological tests, of the origin of the variety • 

'riiis second series of cytological tests has been made on the varieties 
of Saciharum met with jri practice. These varieties are also interesting in 
connection with the cross-growths problem, as showing how the number 
of cliromosonies vanCvS, tracing back to the parent-stock. Thus the Author 
has found that in the SW 3, vSW III and 1)1 52 varieties there are 40 aploid 
chromosomes, whereas their diploid chromosomes number 80. The pro- 
gcnitoib ol these varieties, Zwait Cheribon and Batjau, both varieties of 
Sacthamm offliinaram.hiw^ invariably 40 aploid chromosomes. The 100 
POJ variet\ possesses 8g di])loid chtomosomes. In the “ Loethers cane ", 
which conies fifim Sac charum otfittnarum, tlieie are 98-qg diploid chromo¬ 
somes. The sup}>osition that the latter is the parent of the former seems 
confirmed by the number of chromosomes. The 89 (100 POJ chrom(x-.o- 
mes) is equal to the sum of the 40 aploid cliromosomes of Bandjarmasiii " 

no 

and ^ (" lyoetlieis " chromosomes). 

The Author, aftei numerous other examples, concludes by observ¬ 
ing that in the sugar-cane there is probably some relation between fertility 
and the decrease, never regular, of the reduction division. Both, in aU 
jiTobability, are influenced by unfavourable growth conditions. A, F. 

37. Bud Selection Work in Hawaiian Sugar Plantations. 

C. A. B. International Sugar Journal, Vol. XXVI, No. 308, pp. 412-414. 
lyondon, 1924. 

The article summarises the recent work on bud selection of sugar 
canes as carried out by Shamel, \’'ERRKT, and Paris. The ad^antages 
of bud selection are stated and changes due to bud variation, such as 
colour variation and the breaking down of striped canes into one-coloured 
canes (see, The origin of new sugar canes by bud-variation. Dr. C. A. 
Barber, C. I. E. Agtic. JnL of India, Vol. I, October 1906). 
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The methods adopted are described for the choosing of the best clumps 
of cane in the field, the selection and planting of tops for seed, and the 
repetition of the process, year by year, until uniformity is obtained. 

ShamRL mentions the appearance of a number of mutations. 

Plantation managers report that the improved condition of their 
crops is largely due to the use of better planting material. 

Selections are at present based on the weight of cane j>er foot of 
row, owing to the difficulty of recognising the type wanted, but in the 
plantations a much more careful selection of seed is being made. 

At present the work has two aims, {a) mass selection for plantation 
seed ; (&) bud selection for obtaining new and improved types. Paris 
proposes to separate the two, to keep back the present system for a time 
and to concentrate on the study of pure strains. 

Two schemes have been drawn up and are given in detail for the 
methods to be adopted in mass, and in bud selection. W. S. G. 

38. Importance of Selection as Related to Grafting on Add-Fruit Trees. 

A. D. ShameI/, C, S. Pomeroy and R. B. Carve, Bud Selection as relat¬ 
ed to Quantity Production in the Washington Navel Orange. Journal of 
Agricultural Research, vol. XXVI, n. 7, p. 319-322, 2 tav. Washington, D. C,. 
1923. 

The number and quality of the fruits produced by citrus trees is a char¬ 
acter transmissible by propagation through grafting. The tests show that 
the presence of unproductive acid-fruit trees is due to the unintentional 
propagation of growth variations of this character. This fact brings to 
light the great importance of accurate selection when grafting onto acid- 
fruit trees, in order to avoid unproductive races. 

A fact which should especially to borne in mind is that the leaves 
of sterile shoots have a different appearance from those of normal shoots. 

G. B. 


39. Inheritance of Petal Spot in Pima Cotton. 

Kearkey, T. H., Journal of Agricultural Research, Vol. XXVII,JNo. 7, 
pp. 491-512, I tab. Washington, D. C, 1924. 

The Egyptian cotton similar to Gossypium harbadense is characterised 
by a conspicuous spot at the base of the yellow petals. The spot is 
completely absent in most of the varieties of mountain cotton [Gossypium 
hirsuium L.). The hybrid between the "Pima” variety of Egyptian 
cotton and the”Holdon” variety of mountain cotton has a unifactorial 
segregation. The subject is of practical importance through the posses¬ 
sion of a quality of " Pima ” cotton such as that with petals " free of 
spots and tliis fact may also be appreciated by an agriculturist. 

Cotton is subject to cross fertilisation ; it is therefore a great advantage 
to have a character which proves race purity. The absence of spots on 
the petals is a recessive character which may be transmitted without 
difficulty to other races of the " Pima ” variety. G. B, 
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40. MasB Selectittg in Philippine Rice Fields. 

MontEBIAYAR, Z. T. The Philippine Agriculiural, Vol. XIII, No. 4, pp. 167- 
175, tables 6, plate i. I/)s BafLos, Laguna, 1924. 

Mass selection may be defined as the process of selecting the best 
plants in a field, mixing the seeds and then planting en masse. This 
method has been employed on a large scale for rice in the Phihppines 
since 1915. 

The objects of the author’s work were : {a) To determine the difference 
in yield between mass-selected and iicm-selectcd rice seed; (b) the differ¬ 
ence in yield between mass-selected and non-selected seed from a field 
planted one plant in a hill; (c) to find whether or not mass-selection in 
a field planted singly, is better than mass-selection in fields where there 
is more than one seedling to a hill. 

The experiments were carried out in 1922, 192J and 1924 on both 
upland and lowland varieties of rice. 

It was concluded from the experiments that: 

(i) Seed, mass-selected from rice fields having several plants to 
the hill, did not always give increased yield, 

(ii) Seed, mass-selected from a field with one plant to the hill, gave 
increased yield wdien this seed was planted one plant to the hill. 

(lii) A hectare of one plant to the bill field wouid produce more mass- 
selected seed than the i>ame area of the ordinary field with several plants 
in a hill. W. vS. G. 

Seeds, 

41. Seed Maize Improvement. 

McKeon, C (Maize Spc'cialist, Depnitineiit of Agriculture), Queensland 
Agficulhival Journal, Vol. XXll, Part 4, pp. 28>-28(), Plates 3. Brisbane, 1Q24 

A scheme of seed maize improvement has been carried on for a number 
of years by the Department of Agriculture, involving highly technical 
work, and coo])erali<)n has taken place with growers in various districts. 
The average yield of the wdiole Slate for the 10 year period ending 1922 
was only 2t bushels ])er acre. 

The following yields from improved Viirielies have been obtained by 
individual farmers : 


Improved Yellow Dent. 117 bushels per acre 

Reid’s Yellow Dent . . . * .. 116 » » 

Golden Beauty, a five^montha maize . • • 93 » * 

Star Eeaming, a four-months variety ... 80 » » 

Funk’s 90-day variety. 69 » » 


To maintain this improvenieiit, sufficient pure seed will be grown each 
year to sow several thousand acres of maize. 


W. S. G. 
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42. Seed Potato improvement Metiiods in the United States. 

I. — P»RRY, P. R. Seed Potato Improvement Methods in New York. 
The State Potato Association and the State Alfalfa Association, Bulletin No. 59, 
pp. 205-209. Trenton, New Jersey, 1924. 

II, — Bemis, K. Seed Potato Improvement Methods in Michigan. 
Idem, pp, 210-213. Trenton, N. J., 1924- 

I. — The author re\’iews the following methods employed in New 
York State in order to obtain clean seed potatoes, viz., the index meth¬ 
od for the elimination of mosaic and leaf roll, which is essentially a 
green-house method, and the “ hill selection for field work. The prac¬ 
ticability of seed treatment is then discussed. Several growers tried the 
hot formaldehyde method with some success, but with variable results 
as compared with corrosive sublimate. 

For use on a large scale, a machine has been constiucted, using the 
Boggs type grader chain of small mesh. The potatoes are driven through 
the disinfectant solution which is contained in a vat and kept at a tem¬ 
perature of 1260 F. After two minutes they are passed to the drying 
box placed directly underneath the vat, and tron\ thence into the chute 
for bagging. The use of hot corrosive sublimate in place of the formalde¬ 
hyde has resulted in a distinct saving of time. Tests made to ascer¬ 
tain the limit of resistance of the potato as regards germination capacitv, 
indicate that a 2 minute to 10 minute period is a safe margin, taking 
the 4 oz. to 30 gallons strength of the solution. The temperature of F 
was found to control 98 % of the sclerotia. 

Arrangements have been made in the various districts for the use 
of a community vat. 

To overcome the deleterious action on metallic substances such as 
iron, experiments have been made wliich demonstrate the value of a gas 
tar asphalt compound painted on iron surfaces. A simple chemical test 
is described by which the strength of the disinfectiint can be readily ascer¬ 
tained ; a pinkish orange precipitate is obtained by pouiing the corrosive 
sublimate into a potassium iodide solution. 

II. — Certification work in Michigan is in the hands of the Agri¬ 
cultural College and is based on the selected strains of seed potato pro¬ 
duced by the Plant Pathology Department. The grower when applying 
for certification is obliged to specify: that no potato crop has been 
grown on the land for the past 4 or 5 years; also the strain of seed and 
provenance. Treatment with corrosive sublimate is required. 

It the percentage of disease exceeds 5 %, the field is condemned, 
and a second inspection is unnecessary. Otherwise this is considered im¬ 
portant and also a bin inspection for wilt, black scurf and scab, and an 
additional inspection at loading time in case of frost injury or browning. 

The author describes the organisation of the Michigan Potato Grow¬ 
ers Exchange, the selling agent tor seed growers. 


M, E. Y, 
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43. Potato Sprouts as an Index of Seed Value* 

AppCEman, C. O. University of Maryland, AgricvUturdl Experiment Sia- 
Hon, Bulletin 265, pp. 239-258, tables 6, figs. 10. College Park. Md., 1924. 

The data obtained from these experiments give a simple and prac¬ 
tical means of detecting and eliminating weak tubers in potato seed stock. 
The sprouting tests here described demonstrate the significance of apical 
dominance and its relation to the seed value of tubers. The conditions 
under which this method may be employed as a practical index of vitality 
in seed tubers are discussed. 

Experiments have shown that when sprouts are removed from pota¬ 
toes in storage and another crop allowed to grow, the total number of 
sprouts produced by Eot 1 up to planting time was nearly double that 
produced by Eot. 2. It is considered inadvisable to remove the sprouts 
before planting, if they are short and vigorous. 

These investigations seem to form a basis for the final test and judging 
of seed potato selection and certification. 

M. E. Y. 


CROPvS IN TEMPERATE AND TROPICAL COUNTRIES. 


Cercuh, Roots and Forage Crops. 

44. The Origin and Value of Bena Wheat. 

Pridham, J T Agricultural Gazette of New South Wales, Vol, XXXV, 
Pt. 0, p 404 Sydney, 1924. 

The “ Bena wheal was first observ'cd in 1917 in New South Wales, 
in a plot of Hard h'cderation ” and since then experiments have been 
made to obtain a fixed ‘Strain In 1924 the producing capacity apjiears 
to have been maintained This variety produces straw of good quality 
and grain of a large, white, medium tran.slucent type, giving flour of a 
medium strong class. Bena threshes readily, is rust resistant, and 
may be consideied of geneial utility. The yields so far reported on the 
Cowra Kxi^eriment P'ami amount to 54 to 65 bushels per acre, and the 
demand for seed is considerable. M. L. Y. 

45. Paddy Cultivatioii. 

I14FFK, R. O. (Economic Botanist) Leaflet No. 28, pp. 4, Department of 
Agriculture, Ceylon, 1924. 

In this Leaflet the author gives some useful hints on paddy cultiva¬ 
tion, and draws the cultivator's attention to the three ways in which bet- 
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ter 3delds may be obtained, viz., by better cultivation, manuring and 
better seed. 

The crop is considered under the following heads:— cultivation, 
manures, sowing, harvesting, storage, seed selection, transplanting. 

W. S. G. 


46. FertiUsingt Rice. 

JASKHKE, O. (Agric. Chemist, Crowley Experiment Station, La.), The 
Rice Journal, Year 27, No. 7, pp. 14-15. New Orleans, La., 1924. 

In Louisiana, in former times, rice was broadcasted without any 
fertiliser and yields were obtained of from 67 to 90 bushels (42 lb.) per 
acre, whereas now the yield in many of the older sections of the State 
has fallen to about 25 bushels per acre. This is largely due to the fact 
that for 20 or 30 years these soils have grown crop after crop of rice, 
without rotation of other crops and only occasionally was the land 
pastured for a year or two. 

To remedy this, acid phosphate was applied, but the improvement 
at first caused, soon ceased. Then phosphate-potash mixtures were 
tried, but with no better results. Finally, nitrogen was added, but this 
aided weed growth and choked out the rice, 

A careful study revealed the causes of the failure; the fonnula was 
unbalanced, more potash was necessar}^; the soil was almost depleted 
of humus, and the one-croj) system caused the increase of diseases and 
weeds. 

The experiments had shown that fertiliser alone will not maintain 
a profitable yield, but that the renied3^1ay in the inclusion of a legumin¬ 
ous crop. The Biloxi soy bean was found to be the most suitable, and 
its inclusion, together with suitable fertilisers transformed the soil, upon 
which new varieties of rice have since been developed. Farmers now 
harvest as much as 2000 lb. of paddy per acre; the plant nutrients re¬ 
moved by this crop are replaced by the soy bean'crop and the balance 
is maintained. W. S. G. 

47. Rice in Malaya. 

Jack, H. W. (Economic Botanist, F. M. S. and SS.). Bulletin No. 35, pp. 
Map I, plates 20, Kuala Lumpur, Federated Malay States, 1924. 

The author has a thorough grasp of his subject and in this monograph 
treats very fully the many aspects of rice growing; the comparative val¬ 
ues of different varieties are discussed and the necessity for t.he selection 
of strains with a high tillering power in order to obtain increased yield, 
also, the superiority of heavy over light grain for seed purposes. 

Attention is drawn to the great importance of this cereal, which 
has been cultivated for more than 4000 years, and is now the staple food 
of over 60 % of the population of the world. 

The author records the results of experimental work carried out 
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dtiting the past six years in the Malay States by the Botanical-Division 
of the Department of Agriculture. 

The subject is treated under the following heads: Distribution, 
irrigation, soils, cultivation, harvesting, yields, native methods of milling, 
pests and diseases, economics, varieties, manures, catch crops, improve¬ 
ment of the rice crops. W. S. G. 

48. Potato Trials in Scotland. 

Board of Agriculture for Scotland. Report of the Plant Registration and 
Testing Station^ pp. 96, tables. Edinburgh, 1924. 

Report of ex|)erimeut.s made with numerous varieties of potatoes 
in Scotland during the past year, with a view to testing the yield capacity 
before placing on the market. Each new variety is compared with a 
control variety in the same class. The simple average yield of a number 
of plots is not considered as a sufficiently accurate indication of the yield¬ 
ing value of the variety under the given conditions. Consequently, a 
new scheme of calculation has been devised which facilitated the esti¬ 
mation of the real value, taking into account the probable experimental 
error of the plots and making adjustements and comparisons accordingly. 

M. L. Y. 

49. Size of Potato Sets: Comparisons of Whole and Out Seed (1). 

Stuart, W., Lombard, P. M., Vosbury, M. C., Corder, G., Edmond¬ 
son, W. C., CiARK. C, F., and Dewey, G. W. (Office of Horticultural Investi¬ 
gations, Bureau of Plant Industry). United States Department of Agriculture, 
Bulletin No. 1248, pp. 1-43, figs. 12, tables 15. bibliography. Washington, D C., 

1924. 

Although reports from various quarters are somewhat conflicting 
as regards the yield of potatoes from whole and cut tubers the data obtain¬ 
ed as a result of experimentation in the States permit certain practical 
conclusions. Where there is a deficiency of moisture and plant food, 
medium sized cut sets are advised, as the relative number of tubers pro¬ 
duced will have a chance to reach a marketable size. A study of stem 
frequency correlation shows that, as the weight of the whole seed increases 
from 2-6 ounces the stem frequency varies from 3 to 7 stems respectively. 
Halved sets show a variation from 2 to 4 stems, and quartered sets from 
3 to 6 ounce tubers average 2 stems. 

The authors review the causes for disagreement as to the practic¬ 
ability of planting whole or cut sets and drawls attention to the varjdng 
climatic and soil conditions, and more especially to the spacing of the 
sets to allow the maximum development. A comparison is made of 
the experiments airried out by numerous investigators and a detailed 
description is given of the tests made in recent years in the States. 

M. L. Y. 


(i) See R. 1920, No. 1096 and R. 1921, No. 492. (Ed.) 
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50. Potato Production under Irrigation. 

Ramsay, J. T. The Journal of the Department of Agricultmfi, Victoria, 
Australia, Vol. XXII, Part 7, pp. 355-360, Pig. 4. Melbourne, 1924. 

The peculiarities of soil environment and climatic conditions demand 
variation in methods of irrigation and cultivation. The author bases his 
statements on normal conditions and pre\/ention of excessive moisture. In 
this case, irrigation one month from the date of planting has been found 
effective. 

Instructions are given as to the advisable methods to follow prior to 
irrigation:— date of planting ; preparation of land for planting ; manur¬ 
ing ; cultivation. The weight of seed per acie recommended is from 12-16 
cwt. preferably sprouted, and early varieties. 

In practice, from 5-8 chains has been found the most satisfactory length 
for water to run, and on clay loams irrigation should be at a slower rate 
than on light soils. 

The importance of cultivation after each irrigation is accentuated. 
The danger of excessive application of water is shown by the liability of 
low (juality tubers to rot. 

M. L Y. 


51. The Modern Trend of Forage Crop Improvement. 

McRoSTiE, C. P. {Dominion Agrostologist, Central Experiment Farm, 
Ottawa). Scientific Agriculture, Vol. V, No. 1, pp. 13-17. Ottawa, 1924. 

The author treats his subject from three standpoints : crop distribu¬ 
tion and classification; experimental methods; crop improvement. 

The definition of agricultural zones would be a distitict advantage, 
but to make use of such it is necessary to have a crop classification that 
will give information of the varieties and strains of forage crops, and at 
present a satisfactory" classification is lacking. To su^^ply this want in 
the case of mangels, about 10 000 measurements were made of the best 
varieties. Four measurements were taken of each root: length, width 
at widest part, depth in the ground, and distance from tip of root to wid¬ 
est part. The following table gives the averages for varieties listed by 
seedsmen: 


Variety 

length width 
ratio 

l«eugth depth 
ratio 

X^ength distance 
to widest point 
ratio 

lyong. 

3.310 

1.981 

1.299 

Half I/>tig. 

2.915 

2.044 

i 1.329 

Xiitermediate. 

2.065 

2.261 

I.5II 

Tankard . 

1.594 

2.088 


Globe. 

1.074 

2.405 

1 1.597 

1 
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The table shows that there is a well defined difference between the 
length-width and^ length-depth ratios of the types. These differences 
are definitely co-related with adaptations to particular soil types and 
conditions, and are therefore of economic significance. 

The seedsman's descriptions are not sufficiently accurate, and a 
better classification is essential if growers are to receive full protection 
under the new Seed Control Act. 

As regards experimental methods: In comparative tests for yields 
of varieties, reports were almost always given in terms of the harvested, 
or green weights. The dry matter contained in the crops is the important 
factor, hence such green-weight reports may be ver>" misleading, and the 
relative positions of varieties will be radically changed, as shown by the 
author, if the report is given in terms of dry material rather than as green 
weight. 

The imjiTovement of forage plants has been less rapid than that of 
ceieals, owing to the former being generally open-fertilised. 

The purificalitm of a x>lant as regards its character can be done most 
(fuickly by self-fertilisation, as by that means, in four or five generations 
the true breeding strains may be separated. Inbreeding may result 
in decreased yield, in which case recombination of desirable strains may 
be necessary to restore vigour. However, many of the best timothy 
strains, inbred for 5 generatioius at the Central Experiment Farm gave 
higlier yields tlian the best commercial mixtures. 

Another feature of modern work is the utilization of hybrid vigour 
shown by many first generation plants resulting from crosses of dis¬ 
similar t3"pes ; maize hybrids promise to be of economic value. 

Finally, there is a trend among plant breeders of all kinds to co- 
o])erate in experimental work, which will bring about better and more 
uniform results. W. S. G. 

52. The Agricultural Value of Trefoil. 

Bresaoua, M. Le Sfazivm spenmentah agrane tialiane, Vol. LVI, parts 
7-8-9, pp 313-325, bibliography. Rome, 1923. 

lu the tests made by the author on plots of 100 m=, under as far as 
j>ossible the same conditions, a comparison was made of 8 different kinds 
of trefoil and 10 of clover, including some foreign varieties. It was proved 
that the influence of origin on the crop value of the seed necessitates still 
more restricted regional classifications than have hitherto been made. With 
regard to Italy, the utilisation of Italian seed is not sufficient, attention 
must be paid to the place of origin. If the tests had been carried out con¬ 
temporaneously in all the districts from which the seeds can^e the results 
would, in all probability, have been different, and favourable to the res¬ 
pective home variety. 

Low temperatures cause clover to thin out, tests made in this connec¬ 
tion showed the great resistence of the home variety. In mixed varieties 
there are sometimes small species having a varying degree of resistence to 
cold. Selection after repeated sowings, while it leads to the thinning out 
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of the meadows, eliminating the less resistent plants, will soon give a 
variety particnlarly well adapted to local conditions, and therefore more 
productive. Seed production is scarce in Italy and should therefore be 
encouraged. In view of the great increase in fodder production, every 
initiative in this direction would be valuable. A. C. M, 

53. Fodder Value of Melinis minutiflora. 

WmtTET, J. N. Agricultural Gazette of New South Wales, Vol. XXXV, 
PP- 431-432, figs. 3. Sydney. 1924. 

Reference has recently been made to the value of efwatakala '' 
grass (Melinis minutiflora) in Africa, in connection with the tse-tse fly 
problem (i). The author draws attention to the tests made in New vSouth 
Wales since the introduction of this plant some years ago. The matter 
of planting this grass (here kno^vn as “ molasses ” grass) in tick-infested 
areas has received consideration, but the fact that stock are not partial 
to this plant pre^sents a certain drawliack. 

As regards cultivation, as a tropical grass, it recjuires a Jong summer 
season /with heavy rainfall and good soil conditions if introduced into 
non-tropical climates. The main methods of propagation are by rooted 
cuttings, runners or divisions of the main root s^^steni. 

M. J.. Y. 

54. Tropical Gramineae Harmful to Pastures and Stock and Fodder 

Value of other Plants in the Belgian Congo. 

VanderysT, H. I. Gramin6?s Tropicales reputte niiisibles. — II, Ap- 
petibilit^ pour le b^tail de quelques graminees cultivees au jardin agrostolo- 
graque de Leverville. Bulletin agricole du Congo Beige. Vol. XIV No. 4. 
PP* 545-5bS. Brussels, 1923. 

I. — A list and description of the various species of Gramineae 
deleterious (i) to arable land; { 2 \ to pastures; (j) to live .stock, based 
on observations made in the Belgian Congo. 

II. — A classification of forage plants of superior, medium and in¬ 
ferior value for sheep, and others entirely avoided bv stock. 

iM. Iv. Y. 


55. Improvement of Grassland, 

HaneEY, Dr. J. A. (University of Bristol). Journal of Ministry of Agri¬ 
culture, Vol. XXXI, No. 3, pp. 251-260, tables 3, l/>ndon, 1924. 

There are large areas of poor grassland in Yorkshire which can be 
very much improved by the application of suitable phosphatic fertilisers. 
Some of the commonest indications of land requiring phosphates are 

(i) See J^. 1923, No. 187. (Ed,) 
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growths of hawthorn, wild rose and sedges; fescues are often the chief 
grasses. 

On heavy soils, or on light soils with a good supply of moisture, either 
high, or low-grade basic slags, or finely-ground mineral phosphate usually 
gave satisfactory results on grassland requiring phosphate, but the lighter 
and drier the soil the more soluble should be the phosphate emplo3^ed. 
Steamed bone flour alone, or mixed with superphosi)hate, gave good re¬ 
sults on light, dry grassland, whereas superphosphate alone answered 
well on limestone land. 

Disappointment is often caused through the use of inadequate ap¬ 
plications ; the initial application should not be less than the equivalent 
of 10 cwt. per acre of phosphatic manure containing 30 per cent, total 
phosphate of lime. 

In some instances where lime or phosphatic fertiliser made a marked 
improvement in poor grazing land, the addition of potash produced a 
further improvement, but this wras always small in comparison with that 
due to lime 01 phosphate alone. 

The experiments indicate that it is better to make the application 
of phosphates (and lime if necessary) the first step in the improvement 
of poor grazing land, and to give adequate dressings to the whole area 
to be improved before supplementing such treatment by the addition 
of potash. The evidence is more definitely in favour of the use of potash 
for hay crops fiom temporary leys or pennanent meadows, especially 
if no faimyard manure is used. W. S, G. 

Industrial Crops. 

36. Cotton in Peru. 

The information on which these notes have been based has been derived 
from the following sources: 

(1) Communication from Sefior Oscar Victor Sai.om6n, Peruvian Con¬ 
sul General in London, dated 16 September, 1924. 

(2) Commerce Report, Supplement No. 43 (Washington) ; also, parti¬ 
culars from the Trade and Economic Review. Data relative to trade and pro¬ 
duction have been communicated by the Peiuvian Government. 

(3) Estadistica de Comercio Especial del Peru. Superintendencia Ge¬ 
neral de Aduana, for the years 1910 to 19^4; Extracto estadfstico correspon- 
diente del ano 1918, pteparado por la Direccidn de Estadistica del Ministe- 
rio de Fomento, 1915 to 1918. 

(4) Consular Reports to the British Foreign Office on the finance, in¬ 
dustry and trade of Peru, 1921 to 1924* 

(5) Peru, the Cradle of South Atnerica ”, July, 1924* No. i, p. 18. 
London, Peruvian Consulate General. 

(6) F. B. Peel, a Director of the Liverpool Cotton Association has also 
supplied information. 

(7) The Cotton Growing Countries. 

The coast of Peru consists chiefly of a line of arid sand dunes, in¬ 
tersected by numerous river valleys. These rivers have only short cours- 

[*«] 
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es, nowhere exceeding a length of loo miles, and many of them descend 
in less than fifty miles from their sources in the Western Cordillera of 
the Andes to their discharge into the Pacific Ocean. The steep water 
gradients thus formed have been favourable to irrigation in the valleys, 
and the channels required for this purpose had been extensively provid¬ 
ed in the era of the Incas, if not earlier. Cultivation in those days ap¬ 
pears to have been chiefly concerned with the supply of food for the co- 
siderable population then found in Peru. As this coast-region is almost 
entirely rainless, water for agriculture of any description is, as a rule, 
only obtainable by means of irrigation. 

Cotton growing and manufacture were undoubtedly Peruvian in¬ 
dustries during early times ; this fact is attested by the numerous exqui¬ 
sitely coloured cloth fabrics recovered from the cemeteries of the Inca 
Empire. The Inca dynasty appears to have included keen agriculturists 
and great industrialists among its members ; there is evidence to show 
that the manufacture of cotton textiles was more than enough for Peru¬ 
vian requirements, and allowed supplies to be sent to the territories now 
known as Chile and Ecuador, and indeed to more remote parts of the 
Peruvian Empire. Under Inca rule strenuous work was imposed ux)ou 
the whole population, with excellent results, both agricultural and in¬ 
dustrial. 

During their three centuries of dominion, the Spanish Government 
had established factories, and granted permission to the natives to conti¬ 
nue their cotton weaving. The irrigation channels, however, fell into 
decay during this period, and by degrees cotton growing was practically 
abandoned. Even after Peruvian independence was achieved in 1821, 
the output continued to be on a comparatively insignificant scale, until 
the Amtrican Civil War, when the great rise in the price of cotton encour¬ 
aged the planting of varieties hitherto unknown in Peru. But there was 
no instruction available as to methods of growing the crop, nor any know¬ 
ledge of scientific developments ; this sudden X)rosx)eTity was only tem¬ 
porary, and the industry soon relapsed into its previous stagnation. 

It was not until 1899 progress in cotton growing was 

apparent in Peru, but after that date a remarkable and rax)id increase 
in production was to be observed. 

There are at least 35 valleys in wliich cotton is grown, and twenty 
ports from w^hich it can be exported. The areas are relatively small 
and isolated from each other by the recurrent line of sand dunes, which 
detracts so much from the interest of a voyage along the west coast of 
South America. Many of the snow-fed streams from the Andes run dry 
during the autumn months, and planting is therefore only practicable, 
during the flood season or when irrigation remains x^ossible. 

The wonderful climate of these valleys and their suitability for cot¬ 
ton growing may be attributed to the evenness of the temperature ; the 
difference between the day and night readings of the thermometer, being 
almost regular, provides the most favourable conditions for the growing 
plant. The salt spray from the ocean breezes dei)osited upon leaf and 
stalk provides a layer of sodium chloride, and the prized “ P^ull Rough " 

[W] 
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Peruvian cotton is the result. This roughness becomes more pronounced 
with the degree of proximity to the sea, while on the other hand, attempts 
to grow a similar grade at a distance from the shore have usually failed. 
In fact, as the intervening mileage increases, the cotton grown from “ Full 
Rough seed becomes less rough, and the equally famous '' Moderate 
Rough '' is obtained in the upper portions of several of the valleys, in 
this way. 

For a few years after 1899, the increase in production was rapid, 
the average export reaching i 7 ,ooo,(X)() pounds, by 1907, and 35,000,000 
in 1908. Disaster, however, followed, for the cotton plant is nowhere 
immune from disease. The fungoid growth at the ground level, which 
produces wilt, had gradually sapped the strength of the plant, during 
its life period of five or six seasons. 

After 1908 the yield everywhere diminished rapidly, and it was fear¬ 
ed that the whole of the cotton crop might disappear. Plant after plant 
l)ecame infected, there was a cessation of any appreciable yield. Whole 
fields were destroyed and there was very little exiX‘Ctation of finding any 
satisfactory remedy. But the occasion produced an investigator equal 
to dealing with the situation. 

Se nor Perm in I'anguis came to Peru from the We.st Indies, early in 
life and after some? twenty years of varying ex])eriences, in 1893 he began 
cotton growing on his own estate. Hacienda Urruita, with the knowledge 
gained from prac'tice, and with some x>rinted descriptions of the methods 
of 'Selecting perfect cottonseed and healthy plants, as adopted in other 
countries ; he devoted his entire attention to a scheme for combatting 
the attacks of wilt which had resulted in such wide spread destruction. 

The princix)le upon which he worked was the simple one of evolving, 
by a process of elimination of the unfit, the ])erfect mother-plant from 
selected seed of suave, or smooth, upland cotton. During three successive 
seasons he made careful sowings of selected seed on an infected area. 
In the first, and again in the st*cond season conditions remained unchang¬ 
ed, the wilt .still prevailed and destroy^ed all the crops. But in the third 
season a single plant stood erect, and was quite free from infection. In 
the fourth season the seed collected from this mother plant produced 
others, true to tyjie. In the fifth season St nor Tanguis was in a posi¬ 
tion to sow seven acres with the new tyqie of cotton, which has since borne 
his name. Nearly forty acres were sown in the sixth season, and in the 
seventh Sc nor Tanguis began to supply seed to cotton planters in the 
Dexiartment of Ica. Occasionally plants do not remain immune, but 
these cases are so rare that they do not vitiate the possibility of plentiful 
crops. 

In vSome valleys, such as that of Canete, Tanguis cotton is grown on 
the largest scale and yields sometimes reach 800 i)ounds of lint per acre. 
The same x>lant may remain in being for five seasons; the staple attains 
a length of i inches, with a very strong resistance; it is classed as half 
(or moderate) rough. Of all the cotton now growing in Peru, 60 % has 
in fact been derived from the single niotlier-j^lant reared by Stnor * 
Tanguis. 

w 
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In the Government statistics of exports so lately as 1918, Tanguis 
Cotton is not separately mentioned, but in the data for 1922, this variety 
easily heads the list, with an export figure of 32,212,000 pounds. It 
forms part of the cotton shipments from fourteen out of the twenty ports 
tabulated in the Government returns in which the aggregate exports of 
cotton from Peru in 1922 are given as about 88,000,000 pounds. Sixteen 
years ago, previously to the wilt attack, the whole Peruvian cotton ship¬ 
ments of 35,000,000 pounds only slightly exceeded the figure of Tanguis 
cotton exported in 1922. 

The S3rstem of selection adopted by Senor Tanguis is not now con¬ 
fined to the variety which bears his name. As and when required. Full 
Rough plantations have been subjected to the same methods of careful 
selection. This Full Rough cotton is not only indigenous in Peru, but 
is unique, not being found in any other country ; the essential conditions 
of favourable climate and soil made fertile by irrigation are nowhere else 
combined with that propinquity to the sea which is required for its pro¬ 
duction of the rough texture. Full Rough cotton bears twice in the 
year, and is good for five or six crops without rex)lanting. It is so woolly 
in texture that scientific analysis may sometimes be necessary to diffe¬ 
rentiate it from real wool, and the Yorkshire manufacturers value its 
properties. 

It is only from the parts of Callao and Payta, in Northern Peru, 
that Full Rough Cotton has been exi)orted and to the extent of about 
6,800,000 pounds in 1922. About 800,000 pounds of this cotton was 
yellow stained from weather effects, and presumably most of it went, 
as usual, to United States’ buyers. 

The cotton known as Moderate Rough or Half Rough (scmiavSi^ero) 
is usually available for export in smaller quantities than h'ull Rough, 
and is shipped from the same northern ports of Peru ; as already men¬ 
tioned, this grade of cotton may be considered to be the result of plant¬ 
ing Rough seed at a distance from the .sea coast; the quotation in Li¬ 
verpool is usually about 10 per cent lower f(^r Moderate Rough than 
for Rough Peruvian Cotton. 

The original and indigenous unimproved Gossypium Peruviannm 
is still grown in such valleys as Catacaus, Sechura, and the ancient forest 
area in La Chira, which is so much enriched from the point of view of 
present agricultural conditions by dex^sits of river alluvium. Here in 
La Chira and elsewhere the method of x^lanting usually adopted is to 
sow in small holes, 15 or 20 feet apart, in unploughed land and to irri¬ 
gate by means of channels from the river. In the .spaces between the 
cotton X)lants melons, x^ui^ipkins or beans are sown. The first crop of 
cotton matures in about eighteen months but does not give a full yield. 
In the following seasons however, production continues to increase un¬ 
til the sixth crop, then the j^lant dies off. Of all Peruvian growths 
this unimproved Gossypium Peruvianum gives the lowest average yield 
^35 pounds per acre ; yet this is a higher oxitxmt than that obtained 
of late years in the United States. 

Gossypium Herhaccum (Suave or Smooth Peruvian) derived from Ame- 
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rican Upland cotton, forms its best plantations at I/ambayecque in the 
Riniac (Lima) valley, in Chancay, Lurin, Canete, Chincha and the Ica 
region. It thus extends along most of the sea front of Peru, and con¬ 
tributes to the export figures of nearly twenty ports with an aggregate of 
about 20,000,000 pounds (1922 figures). The Upland Cotton requires 
more water than the indigenous varieties, previously mentioned, and 
generally compensates for the extra care, by producing better results. 
In Lambayecque the average has been fully 500 pounds of lint to the 
acre, and in the Ica valley 562 pounds have been registered, while in 
Chancay, Chillon and Rimac, variations in yield from 360 pounds up to 
830 pounds are recorded. 

The Upland Cotton plant has become perfectly acclimatized and 
grows in the form of a shrub from 3 to 4 Vg feet in height. Its period of 
bearing is about two years, the output declining sharply both in quantity 
and quedity in the third year. 

Of the Gossypium Barhadense, the production of actual Sea Island 
Cotton i.s trifling, but the derivation from the same original stock is said 
to lx* maintained in Mitafifi Cotton, received in Peru from Egypt, and 
also figuring at the present day in the Peruvian exports to an extent 
of alxHit 20,000,000 pounds. 

This cotton is grown in the valleys of Pativilca, La Chira, Supe. 
Huacho, etc. and, finds its outlet at most of the twenty Peruvian ports of 
shipment. The yield averages about 500 pounds of lint per acre. 

There is yet another region where indigenous cotton has given good 
results, though, so far, on a somewhat limited scale. The Montana, or 
Peru Oriental tcrritoiy’^ is one of vast possibilities, with great areas of 
fertile soil. It is situated to the east of the great range of the Cordil¬ 
lera, and is watered the iq^per courses of rivers tributary to the Amazon. 

The variety of cotton produced in this Peruvian Orient is known as 
Chanchiimayo, and about 2,200,000 pounds were exported from the river 
port of Iquitos, downi the Amazon, in 1922. Most of the cotton shipped 
from Iquitos is classed as Mviderate Rough, and has a staple of i 7 s to 
I 7 i 6 inches. 

Throughout the country, the cotton plantations are mainly in the 
hands of well-to-do IVruvians, who employ the labemr of the Indian na¬ 
tives. A large ])ro])ortion of the dwellers in Peru are almost entirely 
vSelf-supporting, or rather self-providing, as communities, in res^x^ct of 
food and clothing, so that much of the cotton grown is devoted to domes¬ 
tic requirements of all sorts. 

In the Apurimac valley, new spinning mills have been established, 
and the demand for the raw material has led to a considerable extension 
of the cotton area. 

The ginning is in manj’’ cases carried out locally, on the e.states them¬ 
selves, and the cottonseed is very extensively utilized in crushing mills, 
with a resulting trade in cotton cake and oil. 

In Peru the list of cotton plant pests and diseases is not a long one 
So far, there is no trace of boll weevil or of pink bollworm [lagarta rosada). 
The arrebatada does some damage nearly every season, but the extent of 
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injury is not large. The fungoid attacks resulting in wilt have already 
been mentioned, and have caused by far the most serious losses to Pe¬ 
ruvian cotton-growing, though, in recent years, careful seed selection 
and cultivation, on the Tanguis plan have rendered the risk of wilt less 
formidable than it was fifteen or twenty yearsago. 

According to the expert opinion of Senor Oscar Victor Salomdn, 
Peruvian Consul General in London, who is the chief authority quoted 
on cotton-growing in Peru, there are three miillion acres of land i n that 
country which are suitable for cotton. Undoubtedly this oinnion is 
contingent on the provision of efficient means of irrigating the whole 
of th«=^ territoiy' indicated. 

In the 35 valleys scheduled as cotton growers in the Peruvian Gov¬ 
ernment's Statistics the present area under this crop does not greatly 
exceed 200,000 acres ; there is, evideiitl^^ plenty of room for extension, 
conditional alw'ays on the provision of irrigation facilities. At the be¬ 
ginning of these notes reference w^as made to the ancient water channels 
as forming an indispensable foundation for cotton growing. Some notice 
of the new efforts for increasing the water facilities may properly conclude 
the present statement. 

The Panii.)as Imperial Scheme has already provided for 20,000 acres 
and the Carhuaqueros Dam, fifty miles inland from the j)ort c)f Pimentel 
will, when comi)letc, furnish water for another 123,000 acres in the neigh¬ 
bourhood of Lambayeque. As food and other crops wdll share in the 
benefits of these new’ ventures, the additions to cotton production cannot 
be very rapid, though perhaps fairl\’ continuous, as stiggested by recent 
Government figures of exportation, given in the following table : 


Exports of Cotton {Imi) from Pent, 


Calendar Years 


tUouwitid pounds 


1910 

1911 

1912 

1913 

1914 

6915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 


31,099 
3'>,026 
42,396 
52,731 

50,486 

46,573 

53,408 

38.306 
47,449 

87,551 

75,341 

30.306 
83,083 
,93,470 


The war years, and recurrent low prices, may account for adverse 
fluctuations in export trade. 


J. H. H. 
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57. Musang^a Smith if and its Value in Paper Manufacture* 

THiRlEt, A. Parasolier et papier de parasolier. VAgvonomie Coloniale^ 
Year 10, No. 77, pp. 145-152, plates 7. Paris, 1924. 

The author reviews the various reports from different countries re¬ 
lative to the fibre value of Musanga Smit/iii, and describes in detail the 
characteristics of the wood obtained in the Camerooiis, and the subsequent 
treatment and quality of the paper obtained. The reports are favourable 
and the quality of the cellulose is considered equal to that of straw ; 
a yield of 35-40 % is estiniatcfl. Treatment with bisulphite has produced 
a durable cellulose of good colour, with a yield of 50%. It is estimated 
to obtain 25-30 % of superior fibre from the bark, and provided the eco¬ 
nomic conditions improve it is considered that Musanga Smithii should 
serve as a valuable source of raw material for the paper industry on the 
West Coast of Africa. 

The plates illustrate clearly transverse sections of the wood. 

M. L. Y. 

58. Factors affecting the Protein and Oil Content of Soy beans. 

Stark, R. W. Jouyiunl of the Amefican Siwiety of Agronomy, Vol XVI, 
No. 10, pp. 03<)-(>45, ta))lt\s (k bibliography. Coneva, N. Y., 1024. 

The increasing use of .soybeans, both as a feed for livestock and as a 
source of oil, led the author to make further investigations into the compo¬ 
sition of tlu' bean, as it had been ob.served that the compo.sition varied 
when the plant was giown under different environmental conditions. 

The following conclusions were arrived at as a result of the experi¬ 
ments : 

An increase in yield of beans is frequently associated with an increase 
in protein content and a decrease in oil. 

Applications of limestone and organic matter caused a marked in¬ 
crease in protein and the effect was further increased by the addition of 
rock phosphate. The addition of potash resulted in a decrease in the per¬ 
centage of protein and an increase of oil. 

The yield of oil in pounds per acre was increased by applications of 
organic 'matter. The addition of limestone caused a large increa.se in oil, 
but phosphorus and potash had little effect on the yield of oil per acre. 

Wide variations may exist in the composition of the same variety of 
soybean.s when grown in different localities. 

Conditions which produce an increase in the percentage of protein 
result in a decrease in the oil content and vice versa. 

Soybean oil may be used as a substitute for linseed oil in the manu¬ 
facture of paint and varnish. The iodine number was found to differ 
according to the variety (121 to 139), but no consistent relation was found 
to exist between the iodine number and location or soil treatment. 

W. S. G. 
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5^. Varieties of Coconuts In Ceylon* 

Stockdai^E, F, a. (Director of Agricultiire, Ceylon). Tropical Agricul- 
turist Vol. LXIl, No. 4, pp. 204-209, 19 plates. Peradeniya, Ceylon, 1914, 

The article gives a detailed description of nineteen types of coconuts, 
with external and internal dimensions, also the weights of the whole nut, 
husk, shell and meat. Photographic reproductions are given of each of 
the nineteen t3rpes, and particulars as to colour, size, shape of nut, relative 
amounts of kernel, shell and husk 

The best types of nuts were brownish in colour, whereas green nuts 
were inferior. 

Plants from each of the selected tj^pes have been put down on the 
estate of Mudaliyar A. PI Rajapaksb at Jaela, and at the Experimental 
Station, Peradeniya, for future investigations. W. S. G. 

60. The Production of Vegetable Oils in Chile. 

produccidn de aceite vegetale en el pafs. Boletin de la Sociedad Nacio- 
nal de Agncultura, Vol. LV, No. 5, pp. 352-357. Santiago, 1924. 

According to the official reports for 1922, the importation of oils 
into Chile has been very extensive in recent years. Consequently steps 
have been taken to exploit the native resources and improve existing 
methods of oil extraction, and in general, to cope with the incieasing 
demand. 

A survey is made of the principal oleaginous crops and the average 
yield of oilolives, grape pips, Hnseed, soya, peanut, castor oil, rape, 
radish. 

A description is given of the cleaning, decortisation and methods 
of extraction, varied to a certain extent according to type of seed. A 
special apparatus for hot pressure is employed, which proves \ery effec¬ 
tive; full details of the process are given, with the subsequent treatment. 

M. L. Y. 


61. The Cultivation of Sumac (I^hus cor/aria) in Spain. 

Janini Janini, R. (Jefe de la Region Agronotuica de Valencia). Revista del 
Instituto Agricola Catalan de San Hidro, Year DXXIIl, No. 3, pp. 45-^6, Bar¬ 
celona, 1924. 

The author points out the advantage which would ensue from culti¬ 
vating this plant in the soils in which the reestablishment of vineyards 
presents difficulties and in which other croj^s are not possible owing to 
excessive heat, lack of moisture, etc. The plant is used in tanning and 
dyeing and is extensively cultivated in La Roda (Province of Albacete, 
the Mancha), which has poor soils and extremes of climate, and where there 
is a Society with an excellent installation, which has obtained yields 2 % 
higher than the largest establishments in Sicily, which have a good reputa¬ 
tion. The inhabitants of the Mancha cultivate the male sumac in clayey 
soils and the female in lime soils, the leaves of the first giving 28 % of tan¬ 
nin and those of the second 22 %. 
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The Sicilian sumac yields more than that of the United States of North 
America, giving sometimes as much as 35 %. 

The author describes the methods of cultivation and gives details of 
planting, labour, harvesting, transport and production* E. M. F. 

62. Rubber Planting Questions. 

Darby, H. D. E. India Rubber /owma/, Vol. LXVIII, No. ii, pp. 18-19. 
I/>ndon, 1924. 

In the article, the author, who has been rubber-planting since 1889, 
answers various questions on the growing of rubber. ^ 

The probable life for tapping purposes of Hcvea brasiliensis when 
grown in the East, is probably not less than 50 years; there are thousands 
of acres in the Malay States from 20-25 years old which are still yielding. 
The life can be prolonged if the following precautions ate taken: the 
planting area should be cleared of all jungle roots to a depth of 30 inches, 
below which fungoid root disease probably cannot exist. Only selected 
seed from healthy jiarents should be used. All precautions should be 
taken to retain the surface soil, by growing cover crops, or by other 
means. On flat land the soil should be aerated by digging. 

The most satisfactory planting distance for trees is 25 X 25 ft., or 
70 trees to the acre. 

As regards tapping-s^^stems : it is recommended that half the cir¬ 
cumference of the tree be taj'ped daily at six-weekly or two-monthly 
alternations, and then resting for a similar period. 

On young estates, where the land is^at, clean weeding is a good 
practice, but on slojics a cover-cro]) is aavised. 

With reference to disease : If the estate is cleared of all subterranean 
roots and timber there should be little fear of white ants or root disease. 
Disease of the trees above ground is largely a matter of supervision, and 
with competent uncologists at hand should not be dangerous. The 
most serjous disease at ])resent is “ mouldy rot 

Vox all-nmud estate woik the Tamil is the best type of labour. 

The majority of good properties in the P^avSt have up-to-date machin¬ 
ery, but large factory installations are costly in up-kec}), and it is im¬ 
probable that in future, new estates vrill erect such large installations. 

w. s. a 


63. Cover Plants for Rubber* 

The Tropical Agriculturist, Vol. lyXIII, No. 2, pp. 76-77, Plates 3. Pe- 
radeniya Ceylon, 1924. 

The realisation of the serious effects caused by soil erosion has awak 
ened interest in cover plants, indigenous si>ecimens of which have been 
submitted to the Department of Agriculture for examination. 

In the case of rubber there is need of some protection of the soil iii 
the early stages, and green manure plants have been employed, such as 
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CrotaUrid siridta, and other small, shrubby plants ; these protect the 
soil from the sun, but are not satisfactory in preventing soil erosion. 
To prevent soil erosion small creeping or prostnate plants are to be pre¬ 
ferred, as erect-stemmed plants allow the surface writer to cut channels 
between their stems. In the selection of plants, ollierwise suitable, 
those should not be introduced which are difficult to eradicate. 

Several species of Phascolus ajDpear to meet re<j[uireinents ; Desfno- 
dium sp. are being tried in the low-conntiy, and Cassia mimosoides in 
the highlands. 

To facilitate identification of the indigenous plants, ilhistrations 
and full descriptions are gi\ en in the article; of Desmodmm frijloyiim, D, he- 
terophvlhtm and />. Jicterucarpiim. 

W. S. G. 


64. The Present Status of Hevea Bud-Grafting. 

The India Rubber Worlds Vol. XXX, No. 6, pp. 793-794. New York, 1924. 

The article is a summary of the report of H. C. I^ixching, senior 
scientific officer of the Malaya Rubber Growers’ Associration, on his visit 
to Java and Sumatra, where he made a thorough investigation of the 
extent, results and possibilities cf bud-grafting 

In Java, bud-grafting has not been emjdoyed to ain^ great extent, 
but in Sumatra 20 000 acres have been planted with vegetatively raised 
plants. On Mala3"an estates bud-grafting has not, as a rule, been taken 
up, except in the Kajang district where one estate has planted more than 
1000 acres 

Allusion is made to the work of Dr. Cramer, of Buiteiizorg, who is 
not yet pre])ared to advise bud-grafting on a large scale. 

Results show that as a means of raising new ])lants the method is 
satisfactory, and that the extra cost should not exceed $15 j)er acre. A 
marked feature of biid-grafred trees is the cylindrical vshape of their 
trunks, also, the similarity of trees raised from buds obtained from the 
same tree. Generally, the bark of such trees is thinner than that of seed- 
grown trees and the renewal of tai)ped bark is slower and jx)fuer. Buds 
taken from high-yielding trees do not iiivarialjly give rise to higli-yielding 
offspring, but sufficient data on ^delds have not yet been i)ublivShed to 
support or disprove the success of bud-grafting as a means of raising 
areas of high-5uelding trees. 

It is extremely difficult 3^et to estimate to what extent the high- 
5delding characteristic of a tree is due to the constitution factor, or the 
“ environment ” factor. 

The author considers, that, for the present, it seems advisable to 
plant mixed bud-grafted and seed-selected plants, about 200 per acre, 
and then to remove the low yielders. 

There is great similarity, as stated above, between trees belonging 
to the same clone, that is, raised from buds cut from the same tiee, and 
some scientsits regard bud-grafting as a suitable means of isolating high- 

[« 4 ] 
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yielding clones, rather than as a direct means of obtaining material for 
planting estates. W. S. G. 

65. Yield and Growth in Hevea BrasiHensis. 

Bryce, Br. G. and Gadd, C. H., Dep irtment of A^vimlture, Bulletin 
No. 68, pp. 74, tables 50, bibliography. Peradaiiya, Ceylon, 1924. 

In a previous publication by the above authors data are recorded 
relative to 16r trees, raised from seed at Peradeiiiya. Certain relationships 
were found between yield and girth, cortex thickness, and number of 
of rows of latex vessels. It was considered desirable to repeat the in¬ 
vestigations and to extend the scoj)e of the work. 

Considerable variation was found to exist in the yielding capacity 
of the trees, but those which gave the highest yields during the first year 
of tapping gave the liigliest yields in the second year, and siniilarl3^ with 
girth, cortex thickness, and number of latex vessel rows in the cortex 
at 2 feet above ground level. It was also found that for the first year 
of tapping, trees giving the highest yields are also those with the greatest 
girth, most numerous latex rows, and thickest cortex. In other words, 
the character yield ” is interrelated with the characters girth, number 
of latex rows and cortex thickness. 

The coefficient of conelatiou between yield for 1921-1922 and 1922- 
1923, indicates that generally the high yielding trees for the first year 
arc also the high-yielders in the second a’^ear, and the low-yielding trees 
continue to give low yields. 

It has been advocated tiiat the best yielding trees are those with 
the highe.st mimbet oi latex rows. The authors' work showed that clo¬ 
ser relationship exists between the yield of one year and that of the next, 
than between yield and any other character; hence, the selection of high 
yielders should be based on yield records. The o]>eration of measuring 
girth is much simpler, speedier and less ex])ensive than the determination 
of the number of rows of latex vessels of the cortex. As the correlation 
for characters girth aud yield is higher than that for number of latex 
rows and yield, girth as an indirect measure of yield is to be preferred 
to characters of the cortex. 

The application of the statistical method to agricultural experiments 
enable^* the worker to e.xtract from the masses of figures their exact sig¬ 
nificance, together with the degree of reliability of the result. 

As regariis manures, the authors know of no ex]>erimeiit wliich has 
proved that their a^iplicalion directly increases the yield of rubber, al¬ 
though manures increase the growth aud general vigoui of the trees. 
It is concluded that yield is indef.»endeiit of vegetative growth. 

Yield is an inherent cliaracter ; a tree is, iu general, a good or a bad 
yielder and no special cultivation wall change a poor into a good arielder. 
Cultivation in estate practice should therefore be directed towards the 
maintenance of trees in normal health and growth, to enable them to 
give the greatest yields that their inherent character tenders possible. 

W. S. G. 
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6 $, Rubber Tapping Experiments. 

HoI/I,and T. H. (Manager, Experiment Station, Peradeniya). Tropical 
AgficuUunst^ Vol. LXII, No. 4, pp, 195-198. Peradeniya, Ceylon, 1924. 

An account is given of experiments carried out from 1919 to 
1923. 

Two-day tapping yields versus three day tapping yields. Three series 
of trees for each method were studied for 5 years and gave the following 
yields of rubber: alternate day tapping averaged 19.9 lb. for the 5 years 
(3,98 lb. per annum), whereas those tapped every third day yielded only 
13.15 lb. Of trees tapped every two days, 5.8 % showed signs of brown 
bast disease, as compared with i.i % of the trees tapped every third day. 
No difference could be noted in the rate of bark renewal. 

Compartson of V cut and single cut. Half the trees in this experiment 
were tapped with a single cut at 16® and half with a V cut, both on half the 
circumference, and tapped on alternate days throughout the year; 152 
trees were tapped on each system. The results did not indicate any ad¬ 
vantage in the V cut, jis regards yield, which confirms experiments made 
in 1914. 

W. S. G. 

67. The Influence of progressive Applications of Nitrate of Soda on 

the Quality of Sugar Beets. 

Urban J. and Soucek (Institut der Csl. Zuckerindustrie). Ueber die Wirk- 
img gesteigerter Cliilisalpetergaben auf die Qnalitat der Rube*. Zeiischrifi fUr 
die Zuckerindustrie der Cecoslovaktschen Republik^ Vol, XI^VIII, No. 48, pp 449- 
456. Prague, 1924. 

The trials were carried out on experimental plots, treated with top 
dressings of nitrate of soda in amounts equivalent to 100, 200, 300, 4^0 kg. 
per hectare. It was ascertained that the first 100 kg. increased the yield per 
hectare by 1800 kg. ; with the second 100 kg. of nitrate an increased yield 
of 1600 kg, was obtained ; with the third an increase of 1500 kg ; and with 
the last 150 kg. of nitrate an increase of 500 kg. The sugar value of the 
beets treated with 100 and 200 kg. of nitrate was the same as that of un¬ 
treated plants; the stronger doses of 300 and 400 kg. reduced the sugar 
content by o.i to 0.2 % while the purity of the juice was diminished by 
0.3 %. The sugar yield per hectare was increased by 320, 320, 250,80 kg, 
respectively, according to the amount of the dressings. The total nitrogen 
content increased by 2, 4, 8 and 10 % respectively. 

These results are not of general application to all types of soils. 
In certain cases the effect of the treatment was most unfavourable,! the 
sugar value being reduced by 0.75 % ; elsewhere the quality of the beets 
treated with nitrate was the same as that of untreated plants. Where 
the yield on untreated plots was already abundant, the addition of nitrate 
reduced the sugar content and the purity of the juice, while the amount 
of nitrogen was increased. On the poorer soils, however, the nitrate 
^exercises a beneficial influence not only upon quantity but also upon 
quality. A. F. 
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6B, The Yield Irem Sugar Beet in Colorado* 

Jahrei^* J. F. The Beet Stand, and Losses in Yield. Louisiana Planter ana 
Sugar Manufacturer^ Vol. LXXII, No. 25, p. 493, New Orleans, 1924. 

Experiments carried out at Longmont Experiment Station College 
show that the best spacing for the development of a sugar beet is about 
240 sq. inches or 26 133 plants per acre. In practice this stand is equi¬ 
valent to too beets in 100 feet of row, if the rows are 20 inches apart. 

The Longmont Station, since 1914, has weighed about 500,000 beets, the 
average weight per beet being 1.27 lb., which with the above spacing would 
give a theoretical yield of 16.596 tons per acre. In 1923, in Colorado, the 
actual yield obtained from over 90 000 acres was 16.914 tons per acre, which 
is very near to tlie Longmont figure. However, the average for Colorado 
during the past 8 years is only 11.33 per acre, or less than 70 % of 
the yield assumed to be possible by the Longmont investigations. 

There is no doubt that spacing materially affects the yield and that 
close supervision at thinning time will repay the farmer. W. S. G. 

69. Selected Coimbatore Canes in Growers* Fields in North Bihar, 

Saver, W. Agricultural Journal of India, Vol. XIX, No. 5, pp. 493-499. 
London, 1924. 

As a rcsnlt of through nesting at Pusa the seedlings Co 210, Co 213, 
and Co 214, were found to be superior to the canes grown in North Bihar 
in tonnage, sucrose content and freedom from disease. Seed-cane from 
these varieties was distributed in 1923 to growers who were asked to re¬ 
port their expencnce with these canes. 

From the re])()its received it is seen that the Coimbatore seedlings 
have shown their superiority, under similar conditions, ovei the local 
cane in the grow^c^rs* owii fiehK\ Co 213 is preferred both by growers 
and sugar factories. It is easily fiist in tonnage, second in sugar and 
low'est in fibre. I'hc three canes aie now well established in North Bi¬ 
har, and at I’usa investigations are being carried out as to their ratoon- 
ing qualities. 

Since the abo^e was written, further reports have been received 
from the growers, who state that the Coimbatore seedlings, although 
planted on .soil deficient in moisture, have successfully withstood the 
exceptionally hot weather and are now far ahead of the local canes. 

W. S. G. 


70. Summary of Experiments on Sugar Cane, Soils, etc. 

EastERBY H T. and Fatten G. R., BulkHn No, 4, Bureau of Sugar Expe-- 
fimeni Stations, pp. 94. Brisbane, Queensland, 1924. 

The Bulletin contains an account by the Director and Analyst of the 
Department of Agriculture, on experiments with sugar cane and on soil 
treatment, and soil and other anabases, carried out from 1902 to 1923. The 
value of deep subsoil-ploughing was shown, the increase of cane per acre 
being 19.8 tons, and of sugar i)er acre 2.8 tons ; a similar increase was shown 
by the ratoon crops. !M!ixed manure (nitrogen, potash and phosphoric acid), 
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6 cwt per acre, gave increases in 5aeld of both cane and sugar. The addi¬ 
tion of lime, up to 6 tons per acre, to red soils did not produce a satisfactory 
increase. 

Cane planted in rows 4 feet apart gave 20 tons per acre more cane than 
when the rows were 7 feet apart, and the yield of sugar was also greater 
with the closer planting. W. S. G. 

71. Cultiyation of Sugar Cane in Queensland* 

P^STERLY, H. T. (Director, Bureau of Sugar Experiment Stations). 
leltn No 3 (Revised Edition). Queensland Bureau of Su^ar Lxpenment Sta^ 
iions, pp 48, plates 13 Brisbane, 1924 

The Bulletin treats the subj€ ct under the following main heads: 
Taking up virgin scrub lands, forest lauds, clearing and planting, cane cul¬ 
tivation on old lauds, irrigation and manures, varieties, analytical data, 
weather conditions, pests and diseases The Bulletin concludes with brief 
descriptions of the sugar distiicts of Queensland, for the assistance of 
prospective growers. W. S. G. 

72. Nipah Palm and Sugar Content of Juice In connection with Alcohol 

Manufacture (x). 

Eaton, B. J. and Dennkt, J H Further Reports on tlie Nipah Palm. 
The Malayan Agncultural Journal^ Vol XIE No. 6--7, pp 15^-162, tables 5 Kuala 
Euinpur, 1924. 

Report of the tapping experiments made in Malaya with estimates 
of the sugar con tent of the juice of the Nipah palm, and an invest¬ 
igation made in connection with the disappearance of alcohol from the 
juice after standing for some days. 

A catch drain was made round a group of palms to ascertain whether 
any changes in yield were forthcoming. Results indicated that the yield 
is greatly increased by keeping a ijernianent supply of water round the 
roots of the palms. It was observed that juice is obtainable for the 
whole twelve months of tapping, at an average rate of T quart i>ct palm 
per day Tt has still to be determined if these yields can be maintained 
in consecutive years. 

The analyses demonstrated the variability of tlie sugar content of 
the juice. For palms giving normal yields, the calculations indicate an 
average of 5-6 ounces p>ei day, with the excejition of the commencemeut 
and end of tapping. As regards the keeping pioperties of the preserved 
juice, the results show Ihe value of suljihuric acid to prevent premature 
fermentation if the alcohol is to be used for specific veasts, although in 
the manufacture of sugar, the acid is not advisable owing to the produc¬ 
tion of invertose. Further investigations are in progiess, M. L. V. 

73. The Yield of Budded Cacao. 

Hariani>, S. C. Tropical Agriculture, Vol. i, No. 5, pp. 60-69. Trinidad, 

1924- 

Report of a series of experiments with budded and grafted cacao made 
by the Trinidad Department of Agriculture at River Estate. 

(i) See R, xy23, Nos. iiz, and 492. {Ed,) 
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The results indicate that there is no correlation between the yield 
of the parent and the mean yield of its budded offspring. Consequently 
the value of a tree for budding purposes can only be estimated from the 
mean yield of its )>udded offspring. Taking into account the variability 
of soil and growth conditions it has, however, been noted that the low 
yield is not due to environment, but is inherent. The analysis made of 
a block of trees demonstrates this clearly. Certain trees although high 
bearing individually, may produce budded offspring of low yielding 
capacity, entirely of an inherent nature. 

The author discusses the yield of cacao relative to the development 
of the tree and the physiological causes of high and low yield and subse¬ 
quently, the possible effect of vegetative reproduction on each of the main 
stages of productivity. Reference is made to the effect of budding on 
the shedding of young fruits of cotton, and on the yield of rubber, and it 
is suggested that the physiological condition of the stock and type of root 
S3^tem is the predominating factor in the setting of fruit and that due 
consideration should be given to this fact in vegetative propagation. The 
bud grafting rubber tests made in the Dutch East Indies and elsewhere 
confirm the foregoing conclusions, and observations on grafted apple trees 
have given similar evidence. M. E. Y. 

74. Saivfa Spinosa^ a Useful Aromatic Plant in Cyrenalca. 

Cavara, F Una salvia da esseiiza della Grenaica Profumi Uahaniy Year II, 
No. 2,pp 29-31, figs, 3. San Remo, 1924. 

In ancient records frequent references have been made to Salvia 
Sclar^a and other SaL ia species, and according to observations made at 
the Botanic (rardeiis, Naples and iJscwhere, the so-called Salv.a ^pino^a^ 
common in Cyrenaica, corresp^mds very closely with cert in of these 
species. Until now the ])lant has ouh be'-m considered of interest from 
the botanical standpoint, quite apart from any pvissible commercial 
value. 

A distinct similaritv exists between this species and 5 Sclarea, a 
plant well known for its perhiiiie This, fact, combined with facility of 
cultivation and adaptability to dry climates, should encourage the cul¬ 
tivation of S. Sptnosa in the future. M. U Y. 

Horticiiliure and Arboriculture. 

75 Relation between the Composition of Californian Cantaloupes and 

their Commercial Maturity. 

Chace, E M , CHURai, O. G, and Denny, F E (Laboratory of Fruit 
and Vegetable Chemistry) United States Department of Agriculture. Depart¬ 
ment Bulletin No 1250, p 27, fig 2 Washington, D. C., 19-24- 

The aim of this stud}’' is to establish certain facts that would assist 
agriculturists and exporters in judging of the ripeness of cantaloupes, so 
that the ripe fruit only should be picked first. Results obtained show that 
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as cantaloupes ripen, tliey contain a larger quantity of solid substances 
and of saccharose, and that the refractive index of the juice increases, 
while aq:; percentage of starchy matter in the seeds is lessened. 

The sap of cantaloupes gathered when ripe, has a specific gravity of 
at least 1.040 (equal to 10 % of solid matter) and a refractive index of at 
least 55 and contains at least 4.5 % of saccharose. The seeds of the ripe 
fruit contain less than 5 % of starch. 

When gathered, cantaloupes gain in perfume but not in sweetness. If 
preseived at low temperatures, as in refrigerators, the fruit undergoes little 
alteration, so that the composition after storage appears to be the same 
as at the time of gathering. When softened at ordinary temperatures, only 
a small quantity of saccharose is lost. After gathering however, the loss 
of starchy matter in the seeds is maintained. A, F. 

76. The Propagation and Cultivation of Citrus Trees in Egypt. 

BROWiJ, T. W. Mimstfy of Agriculture, Egypt, Technical and Scientific 
Science Bulletin, No. 44, pp, 1-88, plates 33, Cairo, 1924. 

This book gives a comprehensive account of citrus growing in Egypt. 
The work includes details of propagation, care of seedlings, care of young 
plants in the grafting, budding, choice of stocks, planting, planning the 
orchard, cultivation, diseases and pests, description ol varieties. Refer¬ 
ence IS made to the importance of windbreaks which consist of cv’ergieen 
trees such as Ca^uanna, Eucalyptus, Cypress and Sycamore On no 
condition should trees such as Eugenia Jamholana and Fii us rctusa var, 
niiida be used, as these are usually infested with scale insects. This ap¬ 
plies also to mango trees which are infested with orange scale To pro¬ 
tect from the sun’s rays, it has been recommended to plant Poinciana 
at intervals of 28 metres. 

As an effective hedge, Caesalptma septaria and Aberia Caffra are 
mentioned. M. ly. Y. 

77. The Pollination of Cherries applied to Commercial Cherry Grow¬ 

ing. 

HooP^, C. H The Journal of Pomology and Horticultural Science, Vol III, 
No, 4, pp. 185-190. London, 1924. 

Observations based on pollination trials with early, mid-season, 
and late flowering varieties of cherry, 1912-1923, Attention is drawn 
to the importance of noting the average length of tinie in full flower, in 
conjunction with the relative order of flowering, when grouping tiees in 
the orchard. M. L. Y. 

78. The Seedless Breadfruits of the Pacific Archipelagoes. 

Wbsxer, P. J. The Philippine Agricultural Review, Vol. XVII, No. i, 
pp. 24*39. Manila, 1924. 

This list of breadfruits grown in the Pacific Archipelagoes has been 
compiled to make available the scattered information on this subject, 
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and to show the Tematkable ntunber of forms that have been envolved* 
All the varieties are seedless unless otherwise indicated. M. I/. Y* 

Forestry, 

79. Pencil Cedar from East Africa. 

Journal of tlhe Royal Society of Arts, Vol. No. 3751, p. 8i8. 1 /m* 

don, 1924. 

The timber resources of Kenya Colony have recently been surveyed 
by the Government, and it is considered that at present it would not be 
profitable to export either hewn or sawn timber of ordinary kinds, as 
the areas of supply are hundreds of miles inland. However, a wood 
known locally as mutaiawka** {Jumperus procera) is thought to be suit¬ 
able for pencil ci-dar, of which the usual type is said to be fast disappear- 
.ng. The wood is a handsome reddish brown, soft wnod, with fine even 
grain, rather brittle, aromatic, and cuts easily with a knife. It is estimated 
that sufficient supplies are available to keep up a sustained export in 
pencil slats until such time as reafforestation timber will be ready for 
exploitation. Mutarawka is found in the highlands and is shipped from 
Mombasa. VV. S. G. 

80. The Blue Gum {Eucmlyptus globuius). Notes on its Physical 

Qualities, Conversion and Uses. 

Scott, M H The South African Journal of Industries, Vol, VII, No. 9, 
pp, 576-578, figvS. 3. Pretoria, 1924. 

Reports of the experiments made at the Pretoria Seasoning Kilns on 
locally grown blue gums [Eucalyptus globulus). The author discusses the 
j)hysical proijcrties and draws attention to the variation in weight; the 
average was found to be 48 lbs, per cub. ft., oven diy”, but as much as 35 5 lbs. 
difference was noted between the maximum and minimum weight. This 
variation occuried in the same tree. The specific gravities vaiy^ from i.io 
to 0.52 (== 08 .o and 32.5 lbs. per cub. ft. respectively). 

kecoitimendations are made with reference to sawing and prevention 
of splitting and casting, or sideways warp. It is preferable to saw down 
the centie fiist and then to cut at right angles to the original cut. 

As regal ds loss in conversion, i. e. cutting boards to size from the log in 
the round, taking the total shipment as 100 cub. ft., 38 % was accounted 
for by slabbing and 12 % by saw-dust, allowing 7.3 % for defects and 
4,7 ^^0 shrinkage. 

Hitherto this wood has been considered to be almost impossible to 
season and, consequently, suitable only for rough work. The seasoning 
kiln tests have, however, demonstrated the practicability of stack drying 
and air drying, in winter or late autumn, but more especially by artificial 
seasoning. A detailed description is given of this last method. The cut 
boards were placed part in a water spray kiln and part in a fan kiln. The 
time taken to season was 52 and 31 days respectively. No further split- 
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ting togk place in either kiln during the drying process, apd defects were 
negligible. 

Examples of flooring with wood thus seasoned show the value of the , 
process and the time saved. M. L. Y. 

8i. The Saligna Gum (Eucalyptus saiigrna). Its qualities and Uses* 

Scott, M. H. (Forest Department, Pretoria). The South African Journal 
of IndusPries, Vol. VII, No. 8, pp. 504-506. Pretoria, 1924. 

Nearly all the indigenous forests of South Africa produce hard woods, 
not easily worked, or suitable foi use in general construction work. Euca¬ 
lyptus saligna has been introduced and will in time supx)Iy a part of the 
country’s soft wood requirements. 

When first out the wood is pinkish-w’hite and the heart not easily 
distinguished from the sap; afterwards the heart darkens and the sap 
turns a greyish-white. 

The wood is softer and less dense than most gums ; it nails and glues 
well and polishes easil}'. The weight when dried averages 36 lb. per 
cubic foot, but wlien .freshly cut may reach 70 lb. 

As with all other varieties oiKutalyptm, there are in the lining tree 
strong internal stresses, which when the tree is cut are fieed to a certain 
extent and cause splitting. The waste from this cause is from lo to 20 %. 
Eucalyptus sahgna has been successfully seasoned artificiall)'. 

W. S. G. 
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General, 

82. The Eggs of Tuberculous Fowls as a means of Transmitting 

Avian Tuberculosis. 

Fitch, C. P., Eubbeuusen, R. B., Dikmans, R. N Report of cxperilncnt 
work to detenniue wlietlier avian tuberciilovsis is transmitted by the eggs of 
tuberculous fowls. Journal of the American Veterinary Medical AssociaUont 
Vol. XVI, New Series, Vol. 19, No. i, pp. 43-53, bibliography. Detroit, 1924. 

Avian tuberculosis has become very important, not only on account of 
the development of aviculture but because of its connection with the tu¬ 
berculosis of other domestic animals. It is generally admitted that avian 
tuberculosis is transmitted by the excrement of infected fowls; it has 
also recently been asserted that the eggs of those afiected with tubercu¬ 
losis constitute a means of dissemination. 

After having referred to the investigations and results arrived at up 



to the present day, the authors give the results of their own investiga* 
tions. 

They utilised 62 fowls, of which only 43 laid, which implies that about 
30 % of tuberculous fowls, in all stages of the disease, produce no eggs. 
876 eggs were examined; 367 by the Erlenmeyer method of flask culture 
and 5o() by inoculations in guinea pigs. The tuberculosis germ was found 
in a group of 9 eggs coming from 2 different fowls. 

It may therefore be safely concluded that less than i % of the eggs 
laid by tuberculous fowls contain live tuberculous bacteria. The authors 
have shown that chicks may be hatched by incubating infected eggs and 
that it is possible for an egg naturally infected, to give birth to a tubercu¬ 
lous chick. It is however absolutely denied that this can take place in 
practice and be of a nature to cause an active dissemination of the disease. 

The authors have also examined the shells of 209 eggs laid by fowls 
recognised as tuberculous and sullied by exxrement. The shells were care¬ 
fully washed in a sterile saline solution which w^as aftetwaids centrifu¬ 
ged ; the sediment w^a.s injected in fowls intraperitoneally: in no case did 
the injection cause tuberculosis 

The general coiiclasion may be drawn that the egg plays no important 
part in the transmission of avian tulierculosis. P. D. 

83. The Effects of Adding Vitamine-Rich Substances to Normal Rations 

for Poultry. 

Orr J B , Crichton, A and North, B M (Rowe'tt Institute); Kin¬ 
ross. A (West of Scotland College of Agricnltun*) ; MoiR, Ikl (North of Scot¬ 
land College oi Agriculture); Nkwbigoin, H (East of Scotland. College of Agri¬ 
culture). I he Scoifish Journal of AgruuHure, Vol VII, No. 3, pp. 266-277, 
tables 12. Edinburgh, i<>24. 

I. Results ol various tests made at the n\iculture sections of the 
Rowett Instituteand the 3 Scottish Colleges of Agriculture to 
determine whether the use of %itanune-rich siibstances give results of 
an}’ economic value when added to the noirnal ration of fowls bred foi 
profit under ordinary practical conditions. The authors fiist mention 
the results obtained in previous investigations and then give in detail 
the tests carried out simultaneously in 4 centies, to cletennine the effect 
of adding cod-liver oil to the normal, rations on (i) growth, {2) laying, 
(3) hatchabilitv". In the various cases in question care w\as'taken to have 
the memliers of each lot comparable in point of breed and age ; in addition 
they were all closely related. 

(4) Growth tests. 

Te.st I (Rowett Institute): 2 lots of 6 Eeghom chicks; each lot 
had a cage (1.8 X 1.2 m.) with wxoden floor and sawdust litter. The 
cages are kept in a well-lighted room but the bitds are not exposed to 
the direct action of the surfs rays. 

Ration : Wlieat and oat meal, paste composed of maize+bran+oat 
flour + fish meal + bone mer.l (4 : 4 : 4 : 2 . 1), gravel and water, alw’ays 
within reach of the birds, which also receive 5 cc. of mangel juice per 
head pet day. 





tz4 


Ivot 1:5 cc. of cod-Kver oil per head per day mixed with the paste. 

Test II {East of Scotland College of Agriculture): 2 lots of 10 An- 
conas, in fowl-houses with open-air run on bare earth of 184 m*. 

Ration: Wheat and maize meal: paste composed of bran, crushed 
oats, middlings, fish meal, dried yeast, maize flour (12:12 : 12 : 2 : i: i). 
Grit and water. 

lyOt I: I cc. of cod-liver oil per head per day. 

I/)t II: I cc. of linseed oil per head per day. 

Test III (West of Scotland College of Agriculture): 3 lots of 70 
Wliite I/eghorns aged 7 days at the beginning of the test. Ration 
composed of grain and grain by-products, plus milk for 14 days, after¬ 
wards replaced by fish meal. Lot I received at first Ys cc. of cod-liver 
oil per head per day; at the end of 6 weeks this was increased 
to % cc. 

Lot II an equal quantity of linseed oil. 

Lot III, no oil. 


Table showing results of growth test. 



A.veta^c weight 

Average weight 

Daily avcnigc 

Daily average 


at 

at 

gain per head 

gain per head 


beginning of test 

end of test 

90 days 

230 days 


grams 

grams 

grams 

grams 

RoweU InstUuie, 





Cod-liver oil I<ot..... 

4II 

1183 

8.6 

— 

Ifinseed oil I/)!. 

521 

1489 

10.7 

— 

EiMmrgh. 





Cod-liver oil I,ot. 

615.7 

1475-8 

9.6 

5.00 

I^juseed oil I<ot. 

613.8 

1438.0 

9.2 

5.04 

KilmatnocK 



48 days 


Cod-liver oil I^ot... 

3I.I 

342-4 

6.5 

— 

Ifinseed oil ..... 

34.0 

3O5.1 

6.9 

— 

No oil.. 

34.0 

307.9 

7.0 



In every case the birds were in excellent condition at the end of the 
test period. The above results afford no proof that the addition of cod- 
liver oil to the normal ration is attended with favourable results on the 
growth of chicks. This coincides with the results obtained by Knox 
and Lamb at the-** Iowa State College " (1924). These Authors utilised 
cod-liver oil and butter as soluble vitamine sources. They obtained the 
following results*(see page 187)., 

The addition of vitamine-rich substances to a normal ration does 
not increase growth. On the contrary, chicks receiving fats seem ailing 
and their records are below those of the checks. 

B) Laying tests. 

Test. IV. 4 lots: 2 of X2 fowls and 2 of 9, the Leghorns having 
a grass plot. 















WdKht after 

Oouaii of food 


Itthiia wdghi 


per gram 



8 weeke 

of gala In weigfat 


gxni. 

gam. 

gam. 
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Check *ot, no oil 

4* 5 

103.8 

5.38 

2 % ol ood-liver oil . 

405 

X69.0 

5.55 

Vest n. 




Check, no oil . w 

35 

189 

4 25 

2 % of cod-liver oil . 

35 

178 

4 4<> 

Butter (2 % of the ration). 


X42 

502 


Ration ; equal parts of wheat, oats and maize siftings; paste: bran, 
middlings, crushed oats, pounded maize, fish meal {4:413:3:2). hot A 
5 cc. of cod-liver oil per head per day. Lot C 5 cc. of linseed oil per head 
per day. Lots B and D no od 

Test V. 4 lots : 2 of 5 Leghorn pullets and 2 of 5 Leghorns aged 
2 years. 

Ration: Paste: bran, middlings, maize, fish meal (2 : 2 : i; 1), 42.5 gm. 
of grain and 2 cc. of mangel juice per head per day. Water and gravdi 
ad Itb 

Lots A and C 5 cc. of cod-liver oil per head per day. 

Test. VI. 2 lots of 10 Anconas, same ration as in V. 

I^ot A I cc. of cod-liver oil per head per day. 

Lot B r cc of linseed oil per head per day. 

The test covered the period from September to June. 

Test. VII. 3 lots of 12 Leghorn pullets having a grass run. Test 
lasted from October 1922 till May 1923.. 

Ration : Meal, maize, wheat, oats, pa.ste: bran + fish meal mid¬ 
dlings, 4* niaize flour, + crushed oats (3 : 2 : 3 : 3 : 3). 

Lot B received 5 cc. of cod-Hver oil per head per day, lot C. 5 cc. 
of linseed oil per head pei day 

Test. \TII. Made in the winter of X923-4 with 2 lots of 20 Leg¬ 
horn pullets. 

Ration : Maize + wheat + oats; paste: bran, flour, crushed oats, 
maize flour, fish meal (t: i: i : 2 : 2). Grit and water ad lib. 

Lot II received 2 cc. of cod-liver oil per head per day. 

Lot III 2 cc. of linseed oil per head per day. 

In column A the effects of adding cod-liver oil and linseed oil are 
compared and it seems to follow from the results obtained that the vi- 
taraine-rich cod-liver oil has no higher stimulating effect on laying than 
the vitamine-poor linseed oil. 

In columns B and C the effects of adding cod-liver oil and linseed oil 
to a normal ration are given ; results show that with the dose used these 
two oils have a tendency to diminish egg production. 

In conclusion it may be said that if vitamine A is necessary for laying, 
the ordinary rations normally contain a sufficient quantity and the addi- 
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Aver0j^e number of eggs f>lsr fowl in the hying tests. 
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tion of cod-liver oil to a normal ration seems rather to diminish than to 
increase egg production. 

(C) Incubation tests. 

Made in order to determine whether cod-liver oil influences hatch abil¬ 
ity. Eggs from the laying tests were used The results given below 
show great variations in the percentage of eggs hatched but this is due 
to incubation factors Though the results are not uniform, nor in accord 
with those of the laying tests, they nevertheless lead to the conclusion 
that hatching vigour is not increased bv the addition of vitamine-nch 
cod-liver oil to an ordinary normal ration. 

Incubation tests 



No of eggs 

1 No of eggs 

rerctntage of eggs fertilised 


lllaced 




in incubator 

_1 

I fertilised 

1_ 

1 Hatched 

1 Died in shell 
or addled 

Test VI (eggs) 



1 

1 


IvOt A (cod ijvcr oil) 

49 1 

36 

1 34 3 

t >5 7 

l^ot B (linseed oil) 

25 1 

18 

33 3 

66 7 

Test VIII (eggs from) 



1 


IfOt A (no oil) 

50 

28 

1 92 9 

7.1 

I/)t B (cod liver oil) 

50 

37 

' 757 

243 

I,ot C (linseed oil) . 

50 

37 

1 8b 5 

13.5 

Test V (eggs from) 





I^ot A (cod liver oil) . 

26 


^ 57 7 

42 3 

1.01 B (cod liver oiU 

26 

j — 

1 84 b 

1 15.3 

lyot C (hnsted oil) 

26 

1 — 

57.7 

42.3 

I«ot 1> (Imseed oil) 

26 

— 

69 a 

1 30.8 


It may be concluded in general from the various tests that the ad¬ 
dition to an ordinary ration of vitamine-rich cod-liver oil has not prov ed 
economically profitable, which shows that the ordinary ration contains 
a sufiiaent quantity of the necessary vitamines. P. D 
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$4« SUftike Fending IniMtlgatloM. 

e W.t and H^bz^chsk* W. R,. 4 ^. Exper, SM.. Kama* 
Sum Agncuitural College, Departmenlof Animal Husbandry, Circular lo;^, pp. to, 
fig. I. Majihattan, Kaaaas, 1924. 

A first experiment was carriedfout to decide the quantity of cotton 
oU-cake that might economically be added to a ration of shelled maize, 
of sugar cane ensilage fit for fodder, and of lucerne hay, for the fattening 
of young bullocks. Fifty Hereford cattle of the first generation were 
divided into 5 lots as similar as pos- 

sible with regard to size, type and / 10-^-- 

quality. In a 6th lot were placed to * 
heifers of the same breed. Before 
the experiment the animals received 
sugar-cane ensilage and lucerne hay. 

In the course of the trial the animals 
had salt and water continually at 
their disposal and received a basal 
ration composed of shelled maize and t* 
sugar-cane ensilage at their free 
disposal, besides 200 gnis of lucerne 
hay per head per day In addition 
they were given the following quan¬ 
tities of cotton cake per head per day: 

Lot I, nothing , Lot II, 225 gms ; 

Lot III, 453 gms. , Lot IV, 675 gms , 

Lot V and VI, (>05 gms. 

Ill a table, details are given of the 
results of the experiment,'^which are 
shown graphically and from which DO/4 
the following conclusions may be 
drawn : - ^ 

(1) A fattening ration for young ^ ^ 

beasts composed of maize, ensilage 1 2 5 4 5 

and lucerne hay is economically com- -- ^ -' 

pleted by the addition of 45a gms. 

of oil-cake pci head and per day. Fio 6. ~ Avemgc Mcdimn per head 

v/AA j . foT stccTs eacU gToup (in doUaxs) and 

A greater quantity is not more pro- quantity of cottonse<si cake (m lbs) fed 
fitable, under present market condi- per head daily 
tions of food stuffs and cattle. a (crossHucb) » gain 

(2) Cotton cake stimulates the » 0 ^*“*) “ quanaty of cake 
appetite. 

(3) It is not always the animals 

that gain most rapidly, nor those whose ration costs most, that obtain 
the most benefit. It is important to combine the foods in such a manner 
as to obtain the most rapid gain in weight and the highest d^ee of 
fattening, with the minimum ofexfiense. 

(4) Heifers put on weight as rapidly as young bullocks and 
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ate generally in better condition at the end of a given fattening 
period. 

A second experiment was made to verify the often expressed opinion 
that cattle fed during the winter with ensilage do not thrive as well 
at pasture the following season. 

For this purpose two lots of young bullocks were set apart, which 
received in the course of the winter, the one lucerne hay, and the other 
ensiled fodder and 450 gms. of cotton cake per head per day. During 
the summer all the animals were put out to pasture. The trial was con¬ 
tinued during 3 winters and 3 summers. 

The following Conclusions were drawn: 

(1) Ensiled fodder completed by 450 gms. of cotton cake per head 
per day, and lucerne hay, constitute two suitable winter rations. The 
choice depends entirely on which is available and on the price. 

(2) The gain in weight realized by the young bullocks at pasture 
depends more on their condition at the time of putting out to pasture, 
than on the kind of food consumed during the period of the previous 
winter season. 

(3) Lean young bullocks at pasture gain as much weight during 
the months of May and June as during all the rest of the period of pas¬ 
turage. 

A 3rd experiment was made to judge of the effect produced by finishing 
fattening with concentrated foods, after a penod of pasturage. The con¬ 
ditions of feeding were identical with those of experiment No. II, but 
after 60 days of pasturage the animals were brought in and fed during 
83 days with ensiled fodder, lucerne hay, and ground maize. Notwith¬ 
standing the defective conditions of transport to market, and in spite 
of the high price of concentrated food stuffs, the result of fattening with 
these food stuffs enabled us to gain a higher profit of 14-16 dollars per 
head than that obtained from bullocks sold directly after pasturage, with¬ 
out finishing fattening with concentrated food stuffs. P. D. 

85. Olive Residues in Sheep and Pig Feeding. 

GotJiN. Les grignons d’ohves dans Talimentation des moulons et des 
pores. — La Vie agncole et rurale Year 13, Vol. XXV, No. 39, p 218. 
Paris, 1924, 

When the oil is extracted from pressed olives, there remains a pulp 
residue known as ' olive feed' which possesses rich nutritive qualities 
owing to its high content in oil. In this condition, it can only be given 
to cattle in very small quantities so as to avoid an overloading with fatty 
proteins which might cause intestinal and digestive troubles. More¬ 
over this fat, oily substance, being liquid acts on and softens the fatty tis¬ 
sues, thus depreciating the quality of the lard in the case of pigs. The 
cellulose of the hard gritty fragments of the olive-stones makes digestion 
difficult and may, in the long run, cause irritation of the intestines. 

Often, the residue from the first pressing of olives is again crushed 
and kneaded in water: the pulp, and fatty matter, which rises to the 
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sut&ce is boiled and pressed and tims a kind of cake is produced much 
appreciated by sheep but which quickly turns sput and should he fed 
in combination with bran or coarse mei. This cake treated with car¬ 
bon di-sulphide gives a cake which can be fed in small quantities to ru¬ 
minants and pigs but is not easily assimilated. 

In short, these by-products of olive pressing supply a poor quality 
of food which can be given, to sheep in small quantities, provided their 
ordinary ration is well supplied with proteins. 


Components of ohve residues after extraction of oil 



Olive residues 

1 

Olive cake 

1 

1 Extracted 

olive cake 

i 


% 

% 

1 % 

Water 

27-30 

14 

8 

Kitrogen 

3-4 

6 

xo 

Fat 


29 

IX 

Nitrogen Free Extracts 

20-32 

42 

57 

Cellulose j 

16-23 

6 

8 

Mineral substances 

2 35 

2.5 

5 
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86 . The Use of Locusts In the Feeding ot Animals. 

I Theront, J J and Hau,, T D (Potchefstroom School of Agriculture) 
The toxicity of locusts poisoned with arsenical baits. Journal of Department of 
Agriculture, Union of South Africa, Vol VIII, No. 6, p. 626-7 Pretoria, 1924. 

II LiTTJUE, A Locusts and locust meal as poultry food. The Rhodesia 
Agricultural Journal, Vol. XXI, No. 3, p 334 Salisbury, 1024. 

1. Experiments carried out in order to determine the toxicity of lo¬ 
custs poisoned with arsenical baits and liable to be eaten by animals, or 
distributed to them in food. The bait was made up of 2 oz. of soda 
arsenite containing 80 % of white arsenic, 2 lb. of sugar, 2 gallons of 
water and V2 S2.ck of barley or bran. 

Tests were carried out on lots of 50 locusts and in eight of sitch 
determinations only o.r to 1 nigm. of arsenious oxide was found in a batch; 
750 of the air-dried locusts weighed approximately one pound and would 
therefore contain a maximum of 15 mgra. of white arsenic. 

In practice, except in cases of animals possessed of extreme suscept¬ 
ibility to arsenic, locusts poisoned by means ot bait made according to the 
given directions may be used safely as a feed for cattle, horses and even 
sheep. Pigs being more sensitive to poisons* should not be fed in this man¬ 
ner. As regards poultry, they would hardly be able to eat a sufficient quan¬ 
tity of locusts to feel any of the poisoning ejftects. 
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On the other hand, should the bait used contain a higher percentage 
of arsenic than that prescribed, the poisoned locusts would constitute a 
danger. 

The authors cannot recall any cases of poisoning when baits were 
prepared according to the prescribed directions and in the given propor¬ 
tions 

II. The author points out the various advantages to be denved as re 
gards cost of production and increase of egg-laying, from feeding poultry 
on locusts or locust meal The meal is not costly to manufacture and is 
easily prepared, the locusts being collected in sacks, scalded, dned in the 
sun, and reduced to powder, which is then mixed with dry food at a rate 
not exceeding 5 % %. 


Comparative nutritive value of locust meal. 


1 

Foods 

Protein 

Moibtuie 

Carbo 

hydmtes | 

Fat 

Fibre 

_ 

Idinexal 

matter ; 

i 

KutriUve 

ratio 

X^ocust meal 

1 59 - 6 ° 

1 

9,05 

1 

378 ] 

1 

II 19 

11.26 i 

5 12 

I -0.5 

Heat meal 

71.20 ! 

10.07 i 

0 30 

1370 

11.26 

4 10 , 

1 -0.4 

Fish meal 

48.40 

10 80 

030 

II 70 

11 26 

29 20 

1-0.5 

Fresh milk . 

3*40 

87 10 

475 

390 

11.26 

075 1 

a-4.0 

^dmmed twilit j 

3 57 

9050 

495 

0 10 

11 26 

0 78 1 

I-1.4 


P. D, 


87. Slaughter-Hoiise-Blood in Animal Feeding. 

C V. Revm de Zootechnie^ La Revue des Heveurs, Vol 3, No 9, pp x 64-165. 
Paris, 1924. 

Blood, because of its constituents, is representative of the animal 
oiganisra and because of its wealth in nitrogenous matter can, as a food, be 
of great service in cases of intensifi\e production. On the other hand, it 
is liable to promote disease, putrefies rapidly, and is very difficult to pre¬ 
serve. 





m 

Dr. OAtmoCHEAU matces the following suggestion lot the treatment 
of blood: Vinegar and sugar should be added at the time of collection 
at the slaughtet'^houses, also an alcoholic yeast (Saccharomyccs) should be 
mixed with it, and the blood should then he kept at the most suitable tem¬ 
perature for preseivation. 

Active fermentation starts at once, producing a substance of distinc¬ 
tive and pleasant taste, and having satisfactory preservative qualities. As 
there is no heating, the contained protein, diastase, and vitamins remain 
intact. 

Blood treated in this manner is a satisfactory product and very nutri¬ 
tious. Young ri.ts fed on it in the proportion of i to 20 in their daily ra¬ 
tion, developed two or three times more rapidly than others not so fed, 
their increase in weight was 20 to 30 gm. per head and per day, whereas 
that of the others was only 10 gm. 

It should be noted that the stimulating action on growth does not con¬ 
tinue after the first week, but the progress achieved is maintained ; this 
is easily explained by the fact that, when blood has supplied a sufiident 
quantity of amino-acids, iron and vitamins, that were lacking, or were 
present in insufficient quantities in the ordinary ration, its use ceases. 

P. D. 


88. Effect of Climate on Fecundity. 

WoCDA, G, Akklimatisicrung und IXklimatisierung. Genei%ca, Part V, 
Nos 5-6, pp 497-526, tab. 2. The Hague, 1923. 

The varying fecundity of individuals is affected by climate and growth 
factors, which have also given rise to differences among the various 
species. Tins is particularly well-known in the case of birds and may be 
studied ecologically. A species which j)rolongs its laying period becomes 
acclimatised, one which shortens it becomes declimatised. The variation 
in the number of eggs laid is in its turn related to the longer or shorter lay¬ 
ing period, which in turn is related to the more or less complicated 
structure of the nests. 

The Author is also trying to discover whether in correlation with age. 
there is not also in the human species a different periodicity in births. 

G. B. 


89. Sex of Long-Carried Gatves. 

Hooper, J J. (Kentucky Experiment Station). The Breeders' Gazette^ 
Vol LXXXVI, No. 13, p 281. Chicago, Ill., September 25, 1924. 

It is a widespread belief among farmers that male sex is predominant 
among long-carried calves. 

In order to reach a definite opinion on this point the author has 
studied the records of the Kentucky station herd with respect to about 500 
pr^nancy periods noted during the last 30 years; 44 cases out of this num¬ 
ber exceed the normal period of pregnancy (283 days), by 7 to 17 days, 
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mA of title 44 long-cattied calves horn, 2$, L e., 59 %, mre males and tg, 
L e. 41% females. This would therefore be a ratio of 4 females to 6 malei. 

P. I>. 

90. Groea-breediiig of the First Generatloii In Poultry^Rearing. 

O. La Revue de Zooteckme (Stock Bleeders* Review), Year 
No. 8, pp, I44-X48. Paris, 1924. 

In poultry farming it is not the laying of eggs alone that provides 
profit. Numerous factors contribute to it, amongst which should be 
named, besides abundant egg-laying during the winter season, early 
development, sexual precocity, size of eggs, vitality of embryos and young 
birds, adaptability to various external conditions, ability to obtain 
nourishment from the food supplied, etc. 

Mixed breeds, therefore, undoubtedly possess valuable qualities, espe¬ 
cially in regard to the last features. 

In order to bring about an equal distribution of the qualities per¬ 
taining to pure and to mixed breeds, cross-breeding in the first generation 
has been resorted to, known as industrial breeding 

In the case of poultry, the results shown by such first cross-breeding 
are as follows : — 

Egg-laying : — 

(1) The hybrids obtained by crossing two breeds often prove more 
prolific than their parents, an increase of 10 eggs per head per year can be 
attained. 

(2) Whatever may have been the vitality of the breeds crossed, the 
hybrids' eggs show better fertilisation and less waste. There is also a 
decrease in the death rate during rearing. 

{3) Precocity is greater; young cocks reach market weight a week 
earh’er than those of pure breeds, which results in greater economy of time, 
labour, and food. 

{4) It is understood that owing to theirgr eaterv itality and greater 
fecundity, hybrid hens can be kept to advantage for longer periods; hence 
a further economy is effected as regards egg-laying and the care of birds 
reserved for reproductive purposes, 

Crofls-breediug of 
Pure Breeds Fintt generatkm 

J^ertility of eggs .... . . 80-85 % 85-90 % 

Hatching as per fertile eggs. . 70-75 % 75-85 % 

Death rate during rearing, up to period 
of egg-laying in relation to birth rate. 25-30% 15-20% 

(6) In some cases, in special crosses, it is possible to select, with a 
fair degree of accuracy, the male and female birds at the time of hatching. 
This allows of immediate treatment according to their different require¬ 
ments, fattening for the market, or egg-production. 

However, the crossing of breeds of the first generation also ptesents 
serious disadvantages; this has been proved in actual practice. 

M 
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(1) The tendency of hens to sit is greatly increased. In order to obtain 
a regular output of eggs it is important to prevent them from sitting im¬ 
mediately the tendency is shown. 

(2) It is necessary to keep two pure-^breed pens, of which one should 
be larger than the other : the one for the cocks should be the smaller as 
very stringent selection cannot be so easily followed. 

(3) The only remunerative sale is that of selected fowls or sittings 
of e^s from the two pens of pure-bred fowls. 

In practice crossing can be effected by three different methods: 

(a) Cro$s-breed%n% of two light breeds^ producing hybrid hens of max¬ 
imum sexual precocity, that may hatch late In the season, when egg-laying 
is abundant and temperature favourable to rearing. This method is best 
suited to specialised production of eggs. 

(b) Cross-breeding of a light breed with a heavy breed In this case, 
the cock is taken from the light breed, so that the hens are not injured, A 
Special feature of this form of breeding is the particularly rapid develop¬ 
ment of the young cocks, which inherit the mother's strength ; the young 
hens will on the contrary, inherit from the cock's side. Tlie young birds 
in this case will be heavier, and will require more feeding than in the first 
instance, but will possess the maximum of qualities sought for in poultry¬ 
farming 

(c) Cross-breeding of two heavy breeds — Minimum advantages to 
be obtained. 

After study of the practical effects of the second method of crossing, 
the author is of opinion that it is too complicated, entailing considerable 
expenditure for installation, labour, etc. 

In short, in spite of the real advantages to be derived from the cross¬ 
ing of the first generation, it would seem that the actual money return is 
higher from well-tended pure breeds. P. D. 


Special, 

91. Improvement of Milk Production by Gow-Bufl^oee 

Maymonb, B. II miglioramento dell'altitudine alia produzione del latte 
nei bufali Rivista di Zootecnia, Year I, No 9, p. 262-276, fig 8. Portici, 
Italy, 1924. 

The principal economic function of the buffalo is milk production 
The milk is very different from that of the cow and is well adapted for 
milk products for immediate consumption, easily digested, rich m lactic 
bacteria and suited to the diet of persons suffering from intestinal troubles. 

From the earliest times the buffalo has been selected empirically 
with a view to increasing the milk yield, the average annual production 
being about 100 1., without including that taken by the calf. The nulk 
has an average fat content of 7.80 %, varying from 5 % at the beginning 
to 12.50 % at the end of the lactation period. Consequently this n^k 
is twice as rich and gives a yield in by-products double that of cow's milk. 
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An average ot 22 kg. of fresh *' Moazarella ** is obtained from too litres of 
buffalo milk. 

The external characteristics of milk capacity are more difficult to 
estimate in the case of buffaloes than cows on account of the great uni¬ 
formity of all the members of the same herd, this being the result of in- 
breeding for centuries, and also on account of the thick-set body and coarse¬ 
ness of the skin. Neverthless, the general form of the body, the great 
development of the thorax and abdomen, combined with a docile nature, 
a black glossy skin with violet-red tones at the perineum and mammary 
region, a well developed udder with a wide base, a fine mammary tissue 
folded when the udder is empty, less development of the muscular masss 
and a certain fineness of the skeleton, are characteristics of a good milk 
producing capacity. The striking disproportion between the fore-quar¬ 
ters and hind-quarters of highly-productive cows is not met with in cow- 
buffaloes. Moreover, preference has always hitherto been given to short¬ 
bodied rather than long-bodied animals, like the improved cattle ; since 
1921 the ** Cattedra ambulante di Agricoltura at Salerno has carried on 
a campaign against this tendency and attaches great impoitance to the 
length of the body. 

Buffalo milk production is influenced by numerous factors, some de¬ 
pending on the individual, others on the sunoundings ; but the most 
important factor is feeding and, as the animals are reared in a wild 
state, they are hardy. The crow-buffalo prefers abundant green food, 
but does fairly well on the wild marsh flora. The natural dry prairies 
give the best results and the opinion is mistaken that the marsh pastures 
are best for grazing buffaloes Milk production depends ver>’ greatly 
on feed, as is well known by breeders. 

Season conditions are also an important factor and severe cold has a 
very marked depressing effect on production. 

Individual differences in production are very great The author 
puts the maximum production at 1548 kg. of milk and the minimum 
at 667 kg., for buffaloes given the same feed. RoddembergKR at Szasz 
Feneset (Hungary) puts the average annual production of 42 buffaloes 
at 1036.5 kg. per bead, with a maximum of 1853 kg and a minimum 
of 482 kg. The cause of these partly hereditary in^vidual differences 
is unknown, but a prominent factor is the duration of the lactation pe¬ 
riod, which is much shorter than that of the cow. 

The cow-buffalo at the period of its first calving produces a smaller 
quantity of milk than adults, and production increases with each suc¬ 
cessive calving up to the 15th year. All other conditions being equal, 
milking twice a day instead of once may exercise a certain influence on 
individual production. Tatcheef reports having obtained an increase 
of 28 % from individuals by milking 3 times a day. Breed is also an im¬ 
portant factor in milk production, as is shown by the tests made by W. 
Smith at the ** Military Dairy Farm Kirkee (Bombay Presidency, India), 
with 48 cow-buffaloes in the first calving period, of the Gujeraii or Surti 

(x) See JR. Mardi, 19x9, No. 341 (Ed,). 
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breed (i). The first gave an averse yield of 1253 kg, of milk per head 
containing 8.40 % of fat, and the second 1138 kg. of milk with a 7.50 % 
fat content. With regard to variations in the qnality of buffalo milk, 
the greatest differences are in the fat content, which generally varies very 
widdy between individuals and in the same animal throughout the 
lactation period. 

Von Ro«4EMBEaoER, analysing the milk of 25 cow-buffaloes periodic¬ 
ally to determine its average fat content during the whole period of lac¬ 
tation, found, under equal breeding and feeding conditions, individual 
differences of from 6.60 % to 8.10%. In one and the same individual 
variations in fat content during the lactation period are still more marked, 
being from 5 to 9-10-12 from the beginning till the end of lactation, 
there being no close relation between the average and the maximum 
fat content 

Besides individuality, age, period of lactation, milking, feeding, 
work, sexual intercourse and breed are factors which influence variations 
in buffalo-milk fat content. 

The influence of the lactation period is very great Buffalo-milk 
fat content is at its maximum at the end of this peiiod The product 
of the same milking also shows differences the milk is poor at first, but 
the last portions are very rich. The milk given in the evening is generally 
richer than that of the morning, but the factor here is chiefly the lapse 
of time between the two milkings 

The influence of feed in buffalo-milk fat content is also very great; 
other conditions being equal, dry pastures exposed to the South give 
milk with a higher fat content than marshy or shady pastures. 

As stated above, the bleed factor also plays a great part in buf¬ 
falo-milk fat content variations. 

The whole of the foregoing shows clearly that the empiric selection 
hitherto practised by breeders has hardly given satisfactory results. Bas¬ 
ing selection on a careful observation of pioduction and utilising the liest 
breeding bulls as long as possible, a germs type may eventually be found 
which will be the first of a new line possessing the desired characteristics 
in a high degree. 

The choice of breeding cattle will be based on a testing at least once 
a fortnight of the milk production, the richness of this irfilk, the length 
of the lactation period and of the period of rest between successive lac¬ 
tations. Bulls out of cows thus selected, will be utilised as long as pos¬ 
sible, in order to enable the breeder to judge of their propensity to trans¬ 
mit the desired qualities and ensure their permanency by close in-breed¬ 
ing, Pedigree bulls will be accustomed to work in order to* render them 
docile and prevent them from becoming heavy and stiff. 

To facilitate the work of selection, the author considers the economic 
possibility of replacing the system of breeding in a wild state by the half¬ 
wild or the stable system. From what has been done in this direction 
in Rumania, Egypt, Bulgaria, India and China, and from a stable breeding 
test in the province of Salerno with 10 cow-buffaloes in their first caly- 
ing period, the author concludes that such an economic transformation in 
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breeding is possiUe. In this way» and by increasing the milk-^prodticing 
capacity by crossing with the In^an Gujerati breed, higher yields will be 
obtained than those in the South given by cattle specially raised for milk 
production. P. D, 

gz. Milk Producdon of Water Buflkloes, 

I/BVINB, C. O. 8 c To, S. T. (Canton Christian College) The Ltngnaam Agfi- 
cuthzral Review^ Vol. 2, No i, pp 1-8. Canton, 1924 

Estimate of cost of water buffalo milk production in Canton district. 
The estimate was carried out at the “ Canton Christian College ", on 14 full 
grown buffaloes, the record of production dating from the time of freAen- 
ing, or when the cows went dry, and continued for a period of 365 days. 
The authors examined successively the following 

(i) Feeim^ consisted of concentrated foods and fodder. Concentrated 
foods were: — Rice bran, wheatcn bran, broken rice, ground-nut cake and 
soy beans. The quantity of grain given the animals varied according to 
the state of the cow and the amount of milk produced ; an average of about 
3 lb, of the grain mixture was gi\’en for each 4 lb. of milk produced; the 
animals were fed twice daily, morning and night, at 5 o'clock. Sufficient 
water was added to the concentrated food to form a thick mash 

A certain amount of salt was given daily with the concentrates. Green 
grass cut from uncultivated land or rice straw was given the animals as 
fodder, four times a dav and averaging 20 lb. of green fodder or 5 lb. rice 
straw. Cost of feeding averaged $119.32 per head per >ear 

{2) Man labour. — Expense per cow, under this head, is estimated 
at $64.00 per head per yeai 

(3) fnterest on capital and depreciation on core s. — Average death rate 
of European cows is approximately, 27 %. At the station under observa¬ 
tion the estimate is $1,200 (i), i. e. 8 % of cost price of a good water 
buffalo milking cow. 

{4) The authors next examine: (a) interest, repairs and depreciation of 
buildings and equipment, (b) fuel, (cj milk bottling, (d) miscellaneous items. 

The cows were milked twice a day, the milk being weighed immediate¬ 
ly after milking. A buffalo cow produces on an average 5 lb. of milk per 
day, but its milk contains about 3 as much fat. and twice as much total 
solids as the milk of European cows. 

The average milk production of the 14 cows was 1985.22 lb., contain¬ 
ing ii,25 % of fat, a production on an average of 223.27 lb. butter fat per 
cow per year. 

The average cost of feeding was estimated at 6 cents per lb. of milk, 
the total cost per lb. of milk being 17.7 cents. 

This figure however is subject to considerable variation from one an¬ 
imal to another, according to the quantity of milk produced in each case, 

P. D. 
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93 * of DUferont OUCakes on Ifao Fat*<3oiil3eiit of Mllk^ 

N. (S6|>eztetiflEe Mte presBO il H. Depoaito dl atiimaJi mi* 
gHomtoii annesso alia R. Scaola di Zooteam e di CaaeMdo di Reggio-Boai^ 
Ha). I^Wone di di&renti paiielli somministrati alia ktdfeTe suUe variaziDtd 
del contenuto in grasso del latte di vacca. L*tndusina iaittera e zootecnica^ 
Year XXIX, No. 6, pp. 85-87, No. 7, pp. loo-ioi. No. 8, p. 116. Reggio*Bmi* 
Ha, X924. 

In tests carried out to ascertain the effect of different kinds of cake 
on the fat*content of milk, the author used q cows of Swiss breed, divided 
into three lots of as uniform units as possible, with r^ard to age, preg* 
nancy, number of previous periods of lactation, time of lactation, miSc 
production, and live weight. 

Before making up these lots the cows were placed under observation 
for ten days, in order to obtain information as to food consumed and 
variations in milk production. 

The experiment occupied 58 days and was carried out on two lots, 
one of which was fed 1inseed*cake and the other sesame*cake; the third, 
control-group received maize-cake. The basal rations were the same for 
all three lots of animals. 


Experimental periods. 


Period of 

1 

i 

Tlsie 

Supplementary food supplied 

1 j 

j tat group 

i 

zud group 

1 

1 3rd group 

! 

Preparation . 

Tmositiun 

Esi^periment . 

1 16 <ia 3 rs 

1 16 » 

1 26 » 

1 

^ niaize>oake 

1 UnH^ed-cake 

j » ® i 

maize-cake 

sesame-cake 

» » 

malse-cake 

1 » » 

1 n )* 


During the periods of preparation and of experiment a daily analysis 
of milk was carried out, especially as regards fat, in order to ascertain 
the action of the various foods. 

During the 10 days of observation, the daily basal ration consisted 
of 60 kg. of first-cut lucenie per head ; this amount wa<? later reduced to 
55 kg., supplemented by 3 kg of May hay. Later, 50 kg. of green fodder, 


Chemical analvsi% of the three kinds of cake. 


. 


Digestive Matter 



Kind of cake 

Water 




Cellulose 




1 protein | 

1 fat 

1 nitrogen tree 
extract 


i 


i 

% 

% 

% 

% 

% 

14 n8eed. 

1 

11,22 1 

32.45 

8.0 

31.35 

9.15 

6.93 

Sesame * 1 

10.10 1 

3 S .30 

12.73 i 

20.05 

7.12 

ro. 8 o 

Maize.i 

11.05 1 

I 4.*5 

6.25 

i 

56.00 

7.50 

5.05 
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composed of lucem and maize was substituted, after which 50 kg, of 
jgreen oats were gi\»en and later 50 kg* of green clover, always however 
with the addition of 3 kg. of hay. 

The nutritive value in calories calculated according to the formula 
C " (=-* i,i protein + N. free ext. + 2.44 fat), amounts to 372.06 cal¬ 
ories for linse^, 384.79 cal. for sesame, and 358.39 cal. for maize cake. 
The nutritive ratio therefore is x: 1.9 for linseed, r: 1.5 for sesame and 
1: 5.5 for maize cake. 

A daily ration of cake was fed to each cow according to the live weight 
and daily milk production in each case 


Quantity of cake given per head and per day. 


Names of cows 

Milk production 

X/ive weight 

XUtion 




k*. 



X/ola . 

. 1 1st 'group 

9.2 

570 

1.5 

\ 

Lisa . 

II .9 

510 

1.5 

> Linseed cake 

Flora. 

16.2 

625 

2.5 

) 

Leda. 

* / 

9.8 

600 

I.O 

i 

Theda 

; Ilnd group 

10.6 

580 

1.5 

1 Sesame cake 

Milhen 

\ 

16.7 

520 

2.5 

Culdi 

) 

II.6 

585 

1.5 

] 

Viola 

. > IXXrd group 

13.2 

620 

2.0 

I Maize cake 

Camett 

) 

12.4 j 

660 

2.0 


If the nutritive ratio of lucem is taken as i : 2.6, that of clover i: 3.7, 
of green maize, i: 10.5, of green oats, 1 : 7.5, the cows fed on linseed cake 
received a ration the nutritive ratio of which possessed an average of 
I : 5.7; those fed on sesame, a ratio of i: 5.6, and those fed on maize, 
a ratic of x : 6.3. The author considers the proportions sufficient for 
maintenance rations and for production. The daily feed was divided 
into two meals and the animals weic in the open. 

During the course of the experiment the cows were weighed every 
five days and thus there was an accurate record of variation in live weight 
while they were fed on these rations. 

A cow from the first lot and another from the second lot fell sick, 
owing probably to certain products of the linseed and sesame cakes not 
being sufficiently eliminated, and to too heavy feeding; the two animals 
were taken out of the lots under test, and the daily cake rations were 
reduced to % kg. per head during the third ptood. 

Milking took place at 5 a. m. and 5 p. m. regularly and was always 
perfomied by the same man. 

The above constitutes a daily decrease averaging 2.2 kg. in Lot i, 
4.8 kg. in I,ot II and 0.3 kg. in Lot III; this is explained by the approaching 
period of lactation, as well as the approaching summer season, and should 
not be put against the productive value of the cake rations. The sudden 
variations in daily production majT be explained by individual features. 
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Average fal cofUmt of milk per cm and per group. 


Cows an 4 Ofou^ 

Pedod X 

Feilod U 

XHHeietiioe 


% 

% 

% 

Cow l^ola. 

3.5 

4.1: 

•+• 0,6 

» 14sa . ... 

3.3 

4.0 

4- 0.7 

M Orottp. 

3.4 

4.0 

+ 0,6 

Cow I,eda. . . . 

3.0 

4.3 

•f 0.7 

» Theda. 

3.4 

3.5 

+ 0,1 

Hnd Group . . • • 

3*5 

3.9 

+ 0.4 

Cow Guldi . . 

3.7 

! 3.9 

-f. 0.2 

» Viola. 

3.2 

1 3.1 

— 01 

» Caimiti. 

1 

3.3 

4- o.i 

nW Group. . . . 

3*3 

3.4 

i , 

4" 0.1 


Aiera^e mdk-production per cow and per ^onh. 


Cows and Groups j 

li«t period 

Illrd period 

1 

|- kg. 

’ - 

Cow I/)Ia . . 1 

1 

84 

7.2 

» Lisa 

lo.o 1 

9*0 

Ivot 1 

IS.4 

16.2 

Cow Leda 

1 i 

7.9 1 

4.0 

0 TheUa . 

lO.O 

9.1 

Lot 11 . 1 

1 17.9 i 

13.1 

Cow (»ulfU . 

9.3 

8.3 

» Viola 

12 3 

12.7 

); Carmen . 

10.7 

XI.O 

Lot III , . 

_ 

32.0 

1 


After taking into account the principal causes that might effect va¬ 
riations in of milk-fat, for instance, inflividual tendencies and the approach¬ 
ing period of lactation, the following conclusions may be diawn from 
the experiments carried out as above 

(1) Cattle do not api^ear to like linseed and sesame cakes as much 
as maize cake and the former might therefore cause serious ailments if 
given in too large quantities. 

(2) The three kinds of cake had no appreciable effect on live weight. 

(3) On the other hand they have a favourable influence on milk- 
production 

{4) Linseed cake increases the fat content of milk more effectively 
than maize cake; sesame cake also increases fat, but in smaller quantity 
than linseed cake, though more effectively than maize. P. 
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94. The Influeace of Paeteurleatloii end Btet of the Cow on «lie Aiili» 

Scorbttttc Potenc)^ of Milk. 

Oi«soN, M.’ T. and CapBi^and, ly. (Dairy Husbandry Department, South 
Dakota State College, Brookings, South Dakota)* Jounmal of Datry SciencB. 
Vol, VII, No. 4, pp. 370-379, Illustrations. Baltimore, 19*4, 

Experimental work undertaken to ascertain the antiscorbutic value 
of various qxiantities of milk produced and treated as follows : — 

{a) Milk of cows fed a winter ration of ensiled maize. 

(ft) Milk of cows fed a winter ration without ensiled maize* 

{(?) Milk pasteurized in bottles, by heating to 52.8®C for 30 minutes 
compared with fresh, law milk, from the South Dakota State College herd. 

24 guinea pigs were used in experiment, the animals were quite 
young at the start of the experiment and weighed about 300 gm., and 
had been put on full diet before the experiment. Groups were formed 
consisting of equal numbers of males and females, uniform hi all respects. 

The maintenance ration consisted of crushed oats and good lucem 
forage, 6ndy cut and steamed in a self-regulating apparatus for 30 minutes 
at a piessure of 15 lb per sq in and then dried; water and salt were added. 


Basal ration only. 4 groups ( . ^ ^ 

ration pin, nUlk from the College ) * to cc of per day 

herd pasteuzhred m bottlo for 30 minutes i * guinea-pigr 45 cc. per y 

al 61-63® C, then rapidly cooled / i » » » 


Basal ration plus raw milk from College 
herd 


2 guinea pigs 30 cc per day 
I ■ 45 » * 


I z ft 

2 » 

2 » 

i 2 « 

I 4 

Basal ration plus milk from a farm herd / 

i ' * 

1 I » 


60 » » 

15 » » 

30 » u 

Z 5 » » 

30 0 w 

45 » » 

60 » » 


The College herd included animals of the 4 principal milking breeds, 
the Holstein predominating. 

The diet consisted of oats, maize, bran, oil cake (4:4 2 . i), good qual* 
ity lucerne hay (latei of secondary quality^. 

In addition, the cows were given eu'^iled maize of good quality, ad 
libitum 

The farm herd coasisted of cross bred Jersey cows, first generation. 

Their ration included maize cobs, oats and good quality of lucerne 
hay, for which later red clover was substituted, then lucerne hay of se¬ 
cond quality. 
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Aftalysis of milks used in tke cacperiments :— 



Coltege Hetd 

Fatm Sfetd 

tbtal tnatter . 

* • • « 12*6 % 

* 4.2 % 

Fat. 

! « • • » 3*7 % 

5.3 % 

Total pfotda. . . . 

• • • • 3.3 % 

4.0 % 

I^actose •**..* 

.... 5.0 % 

4.* % 

. 

♦ . . • 0.74% 

0.75% 


The guiuea pigs, were fed twice a day and were weighed every 3 days* 
The animals were examined immediately after death. 

In 5 graphs the authors show the results obtained and state the fol* 
lowing conclusions: — 

(1) The basal ration totally lacks C ** vitamins ; 

(2) Pastetirization in closed bottles at 6i«C. for 30 minutes decreases 
the percentage of *' C vitamins in milk. 

(^) '' C ’ vitamin in milk owes its origin to food. 

Pmsilage of cut maize when the grain is glazed, but before desic¬ 
cation of the lower leaves, considerably increases the anti-scorbutic po¬ 
tency of milk. 

(5) A good quantity of entailed maize contains enough ** C ** vita^ 
mins to ^low foi a sufficient quantity in the milk. P. D. 

95. Froduction of Cow’s Milk with Anthrachitic Froperttes. 

Lbsnk and Vagix^O Cimptes Rmdus hebdomad fires des seances de VA- 
eaddmie dc Science,, Vol 179, No. ii, pp 539-541 Paris, 1924. 

It is known that the milk of certain animals lacks antirachitic pro¬ 
perties and the authors hnve made experiments with a view to remedy this 
by modification of the cow's food. 

An extract of 500 gm. of cod-liver oil was added to the daily ration of 
a healthy dairy cow; the food was well assimilated; the general health of 
the cow remained excellent, appetite increased and there was no digestive 
trouble of any kind , the milk produc'ed did not diminish in quantity nor 
show any difference in smell, ailour or taste. The butte^* was of lighter 
colour, but was satisfactory in taste ; there was no difference in the quantity 
of butter-fat produced, which varied from 3*^ to qz gm. per litre. Calcium 
content per litre = 1.23 gm. 

Phosphoric acid (Pt< V — 140 gm. instead of the normal 0.4 to 0.6 gm* 

The butter produced is rich in growdh-vitamins (factor '' A *') Young 
rats fed on husked rice, lefined casein, yeast, and 3 % of butter from milk 
taken from a normally fed cow, inciensed in weight by t$ gm. in one 
month ; whilst those led in the «ame manner, but with 3 % of butter from 
the milk of a dieted cow, increased in weight by 35 gm. in one month. 

Butter made from the milk of a cow fed on cod-liv^er oil contained, 
moreover, anti-rachitic properties, for young rats of 30 gm. weight 
subjected to a rachitogenous diet but with butter from the nulk ot a dieted 
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cow, only showed on inspection 25 days later very slight rachitic lesions, 
while the majority of them <hsplayed no traces of disease. 

On the other hand, rats thus experimented upon whose diet included 
butter from milk of a normally fed cow suffered from rickets to a marked 
degree. 

Butter from milk of dieted cows possesses curative qualities in ad¬ 
dition:— young rats of 30 gm. weight were subjected to the rachito- 
genous diet for a period of 15 days, after which, butter from the milk 
of dieted cows was substituted dn their ration for ordinaiy^ butter ; they 
mostly regained their normal health on the 40th da>, a few only still 
showed slight rachiric lesions 

The organism however does not retain the antirachitic factor; cod- 
liver oil absorbed by female animals during pregnancy, or during lactation, 
does not assure immunit> tor the j^oung when later these are bubnutted to 
a rachitogenous diet 

In conclusion, it can be said that milk from dieted cows whose rations 
include a considerable quantity oi cod-liver oil, produces a quality of butter 
richly supplied with gljceioj^hosphatcs (lecithin) and with growth-vita¬ 
mins. Milk thus prodiif'ed has both a curative and a prcventi\e action on 
rachitis, as shown bv experiments on rats. Such mdk has a certain thera¬ 
peutic vahte on infantile rachitis and its use is recommended for the feed¬ 
ing of children whose unhygienic surroundings predispose to racliitis, 

P D 

96. Hog Feeding Experiments Involving the Use of Self-Feeders. 

I^AGO, F P (Department of Animal Husbandry) The Philippine Agrt^ 
cuUurtst, Vbl XIII, No i, pp 29-44, 5 » bibhogniphy I^)s Bahos, Daguiia, 

^924 

The author refers to former experiments that have proved the eco¬ 
nomic value of self-feeders in hog feeding 

Details are then given regarding experiments carried out with the 
following aims in view.— 

(1) To determine the relative values of sweet potatoes, cowpeas 
and mangoes, together with concentrated food such as maize, nce-bran, 
and coconut-cake, placed in a self-feeder and at the disposal of the animal; 

(2) the relative value of maize, coconut-cake and rice-bran placed 
in the self-feeder at the disposal of the animal, with roots in bot^h cases; 

(3) the relative advantage of self-feeders and hand feeding, using 
maize, rice-bran and coconut-cake in the self-feeder, at the disposal of 
the animals and that of the same concentrated foods fed by hand accord¬ 
ing to the modified Wollf-Lkhmank standard ; 

(4) to ascertain if the addition of dried shrimps, as animal protein 
in the rations, is advantageous in fattening hogs, with sweet potatoes 
as vegetable feed. 

In order to carry c ut these experiments the author used Berkshi;re- 
Jalajala^ cross-breds and three Berlshire-cross hogs. In forming the 
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groups for escperimeuts, the greatest possible uniformity was obtained 
with respect to age, weight, sex, breed, development, etc. 

The animals were weighed separately for three consecutive days at 
the start and at the end of the experiment, as well as every lo days dur¬ 
ing its course, between the hours of 7 and 10. The animals were constant¬ 
ly and amply provided with water. 

The author gives details of the experiment grouped in 5 tables, from 
which the following conclusions are drawn 

(1) Under the conditions of the test, for fattening hogs for the mar¬ 
ket, which received by means of self-feeders a ration of maize, rice-bran, ^ 
etc., coconut-cake, potatoes and cow-peas proved to be of about the 
same value. 

(2) As basic foods for fattening hogs for market, maize proved 
of greater advantage than lice-hran. In both cases the feed was sup¬ 
plemented by coconut-cake and sweet potatoes. 

(3) The results obtained favour the use of self-feeders in x>lace of 
hand-fed rations based on the modified Woi^W-Lehmann standard' 

(4) The addition of shrimps to rations, in order to provide animal 
protein has not proved advantageous for fattening of hogs for market. 

r, D. 
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97 The Effect of Gold on Germinatioti in Eggs* 

Mauro, P La Revue Ginirale du Frotd ei des industries fngonfiques. 
Year 5, Vol V, No 8, pp 274-275 Paris, 1924 

M K. Mancini has aheady discovered that a temperature of 7-100C. 
below zero, uianilaimd for about 2 hours, is sufticient to solidify the con¬ 
tents ot an egg without having any effect on the vitality of the germ, or 
its capacity for subsequent dev'olopment. 

The Author undertook to cariy’ out experiments'ot the same kind and 
was assisted by Prof. Dr A. FiorivNTini and Dr. Fhnaroli 

The test was earned out on five lots of 10 eggs ; the finst lot was placed 
in the refrigerator, and kejit at an even teinpeiature of o , whilst a 
second lot was kept at a Umperalure of i4»C , ten days later, the two lots 
were taken out ot their n*siK‘ctivc sections and placed in the incubator 
after an interval of 24 hrs., so as to avoid too sudden a change in tempera¬ 
ture. Seven days later it was noted that the germ development of the eggs 
kept in the refrigerator was less advance d than in the second lot. The 
first chicken was hatched in the incubator after three weeks, from the lot 
of eggs that had been kept at a temperature ot I4^C Alter 24 hours of 
incubation, the eggs of the first lot showed no results, whilst ot ten eggs of 
the second lot results were positive in the case of 6 and negative in the case 
of 4 eggs. A 3rd and a 4th lot were allowed to remain for a period of 20 
days in the refrigerator and in the ordinary section. 

After 18 days of incubation, the eggs of Lot 3 gave no results whilst 
out of the eggs of Lot 4, 4 gave positive and 6 negative results. A fifth 
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lot was allowed to lemam 30 days in a temperature of 14®C. and s]K>wed 
after an incubation period of 21 days, completely negative results. 

A counter-test was carried out on 45 eggs : 5 were kept for 48 hours at 
normal temperature and then placed in the incubator. The other 40 had^ 
on the previous day, been placed in the refrigerator. On the day 'thfe first 
5 eggs were placed in the incubator, a first lot of four eggs were taken out 
and these, 24 hours later, were placed in the incubator; on the following 
day the same course was followed with another lot of four eggs, and so on. 
On the nth day after the introduction of the last four eggs in the incub- 
atcAr, a general inspection was made. The germ in the five eggs that had 
been kept at a temperature of 140C, for 48 hours, had developed normally ; 
in three of the eggs of the first lot development^was normal; in the fourth, 
rudimentary. In one of the four eggs of the 2nd lot, development was 
normal; in another, hardly perceptible, and in the last two, nil. From the 
third lot onwards there was absolutely no development. 

It follows from the above that, in the case of eggs kept at a normal tem¬ 
perature, 100 % hatching is obtained from eggs kept for 2 days; 60 % 
from eggs kept 10 days ; and 40 % from eggs kept 20 days, while in the case 
of eggs placed in the refrigerator at a temperature of 0.50C. the vitality and 
capacity of development of the germ are considerably reduced after 48 
hours, and entirely destroyed after 72 hours , whilst a period of 24 hours, 
in the refrigerator has no appreciable effect. It is moreover proved as 
regards fecundation that, while it influences the conditions of eggs during 
the time they are kept at a relatively high temperature, if once they are 
placed in the refrigerator, its action is annulled after a comparatively 
short period. 

The varying behav ioux of the eggs does not depend on the actual length 
of time of keeping in the refrigerator, but on the condition of the eggs, 
their comparative freshness, and the stage of development which they have 
reached at the time they are exposed to low temperatures. It is there¬ 
fore important to submit eggs to careful examination before placing in 
the refrigerator. P. D. 

98. Broodiness and Egg Production. 

VoiTKaJBR, Ch ta Revue Avtcole, Year 34, No. 10, pp. 289-290. Pa¬ 
ris, 1924 

Breeders are generally agreed that bloodiness among hens is not 
favourable to egg-laying. 

A broody hen does not lay eggs; while sitting it does not lay and 
after sitting, it is physiologically unable to lay eggs for a long period. The 
author refers to the results of several recent experiments on this question. 
Hens becoming broody four or six times during the year have laid more eggs 
than those that did not display the same degree of broodiness. In 192a 
Goodale established that there could be no positive connection between the 
amotmt of time given to incubation and annual egg production. 

In an experiment dealing with 152 fowls of heavy breeds (88 white 
Wyandottes, 16 buff Orpingtons, 16 white Orpingtons, 16 fawn-coloured 
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Rocks, 8 Rbode-Island Reds attd 8 led Sussex), the 

results in 
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relation 

to broodiness are summarised up as follows 

% 


Average 

prodncuon 

1 

Hetts showing no broody propensity 

36 

150 


» ready to sit once: 

10 

172 


» » twice 

U 

187 


» * 3 times 

14 

182 


)» » 4 » 

19 

X 74 


an 8 a 

7 

166 


an lO a 

8 

164 



A group of buff Orpingtons (in which a total of 37 instances of bloodi¬ 
ness had been noted), gave an average production of 178 eggs per hen; 
one of these*, whose recorded sittings amounted to ten, produced 176 eggs 

It should be noted that m these cases the projiensity to broodiness 
was hindered by the fact that the hens were* placed in open coops and that, 
if checked, a hen often exliibits the desire at fairly frequent intervals 
Moreover the tciukncy I0 broodiness is only shown by birds that have 
already laid a fair quantity of eggs 

According to the author tlii. direct causes of broodiness are not yet 
known , the UiKkncv is not i>erinautnt, it is displayed at constant and 
regular intervals m wild binU, after a certain number of eggs have been 
laid, but IS verA irnguilt in domestic birds owing to the modifitd function¬ 
ing of the ovary a result ot intensive keding and other causes 

Although It IS di^lu nit to inodih the existing relation in breed be¬ 
tween Ia>ing iuul broodni »ss, andastlu initial cause of broodiness is admit¬ 
tedly IIk laMiig ot egg'-, there is a risk that, in trjrmgtodo awav with the 
first, tlK stcond might lx di^cu ased A conqietc nt breeder should be able 
to attain his aim, if it weiv proved that the persistence oi broodiness is 
really dctnunntal to great production, cousidtring that races and species 
of vane d tf ndeueies have tx en ^produced by natural develojiment P D 

9U Apiculture in Poland. 

MAX.\CHoaSBn, dt A L Apicuheur, Year 08, No 10, pp 310-31^ Pans, 

1024 

Although it IS impossible to give even approximate figures as to the 
quantity of hives and the number of apicultunsts, it m i\ be said that 
apiculture is a natural taste among the large propnetois, farmers and 
peasants m Poland. 

In recent times preference has been given to the Dadant hive, the 
Lewickt hive, howevei, of which the author gives a detailed descrip¬ 
tion, IS filso used in Iceland, and is w^ell adapted to the climate and easy to 
manipulate Many hives, constructed of wood, without frames, and straw 
hives, are also found, and even the tree-tnmk line is widely used. 

As regards bees, besides the native species there are many imported 
Italian varieties and also the Caucasian variety, but the Italian are the best 
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produceii. NTo one in Poland troubles about producing queens for the 
market, so that to have pure-breds, they must be imported. 

The production of honey is fairly plentiful, this being due to the exist¬ 
ence of acacias, lime-trees, fruit-trees, buckwheat and white dover; but 
few melliferous plants are grown. As regards swarming, it is mostly done 
naturally, except in the modem frame hives, where artifidal swarming is 
often practised. The Gardening and Apicultural Sodety, which supplies 
a staff having the necessaiy^ technical knowledge, is at Warsaw. 

Wax honeycombs, and a large part of the apicultural material, are 
manufactured in Poland ; frame hives are left in the open air during the 
winter; those made of boards are kept in sheltered places or in cellars, 
where however rodents work havoc among them. 

The prindpal yield of honey is in June-July, and the honey is sold in a 
liquid state, so as to preserve the wax of the combs, which fetches a high 
price. The yield is good jiid the honey of superior quality, except that 
gathered from heather, which is dark and of a disagreeable flavour. 

In addition to honey, fiuit wines with a honey basis and of very fine 
flavour are prepared; much gingerbread is also made in Poland. The 
peasants make a kind of mead from honey, which ferments very quickly, 
may be consumed aftei fernientation, has an agreeable flavour and 
contains about 1% of alcohol. Adulterated honey is hardly ever to be 
found in Poland. 

The people use agricultural material as little as possible, owdng to the 
cost Honey and wax are sold at very high prices The world war has 
stopped progress and ruined many apiaries A Ivewicki hive at present 
costs 120,000 Polish marks (30 frs). P. D. 

too. Investigation on three Silk-Producing Lepidoptera in French 

Guinea. 

Fi^URV, P. Bulletin du Comtl^ d’dtudes histnriques ei soieniifiques de I’Afrt- 
que Ocetdeniale frangaise, Vol VII, No i, pp 39-40 Gor^e (Senegal), 1924 

The author has had an opportunity of observing some silk-producing 
insects in Guinea and gives information on three principal species. 

The first species belongs to the Ltpafidae family, CoenosUtegia genus, 
of which different types are found, fine in October and the other in 
May, which leads the author to believe that there must be two generations 
presenting a seasonal dimorphism, the more so, as the cocoons frotn which 
the individuals hatch out are identical. The caterjiillars live gregariously 
and weave large silk pouches, firmly attached to the branches, within which 
they pass through the chrysalis state in little isolated cocoons, pressed one 
against the other. They feed on several tfees, but especially on the to- 
loqui .sometimes on the kokoni" or condou on the toumbo kori ** 
and rarely on the fcantigui The author describes these caterpillars, 
known in Guinea by the name of " toUquiand the male and female but¬ 
terflies, as well as their mode of Hfe and evolution. The silk pouches are 
of various forms and colours ; the isolated cocoons inside them ate identical, 
whatever the form and colour of the envelope. The silk, glossy and flexi- 



Ute and soft to tiie tottch, seems sttong, and each cocoon contains a fair 
qtiantity. The zone inhabited by the getms Coenesiaegia seems very esten- 
sive and the author thinks that it extends also to Casamance and Daho¬ 
mey. The cocoons are easy to unwind and/contain silk of a fine colour; 
they are connected one with another by a fine silk floss, which may also 
be utilised. As to the pouches, it is useless to attempt to unwind them, 
for they are composed of a very close tissue containing several successive 
envelopes They might be employed to make a rougher and coarser 
floss than that in the cocoons. 

The second species is Epiphora Beauh%niae, belonging to the Saturniiae 
family. The author describes the caterpillar, its stages of evolution, and 
the butterfly which hatches from it. The caterpillar weaves a cocoon of 
silvery, greyish silk. The silk produced had not yet been utilised 
owing to the intercrossing of the threads at the network of the opening 
which Wcis a rather seiious impediment to unwinding. A solution for this 
has since been found ; but the species is es|>ecially interesting on account 
of the silk floss The zone inhabited and the dissemination of this silk-pro¬ 
ducing insect are very extensive ; Ihe author has met with it in the Soudan 
and in Guinea, where the cater|)illar, which is veiy common, lives on the 
jujnlie-trees , it has been rejioited by A. Scmttltzkk as living in the Came- 
toons, Aniadua and Bomu 

A third species has been met with by the author in Upper Guinea: 
Chrysopsvilie tmpardts, of tJie LastOcamptdae family, allied to the Borocera 
madagascancn^is The cateq)3ll4ir is vigorous, hves on the “ Diamba- 
Cotton {[ermmaha niaeroptera),h common in all seasons and lives per¬ 
fectly well in capli\dty. The author describes the caterinllar and the 
male and female moth 

In its last stage the caterpillai weav’^es a cocoon of a fine golden colour, 
due to a li([uid ejected the animal, which changes into an impalpable 
golden yellc3W powder By a judicious selection of the couples intended 
for reproduction, it is thought that finer cocoons could be produced 

P D. 


FARM ENGINEERING. 


Hydrauhes, Machines and Implements 

joi Hydraulics and Soil Improvement. ^ 

Fornari, V. Le bonifiche idrauliche. Tecltnical information and subjects 
lot investigation, pp. 331. Rome 1924 (Published by Chierchia and Maggio- 
rotti). 

Engineer Fornari's work brings together the information on the 
benefits arising from hydraulics which is scattered in various reviews 
and publications. In setting forth the questions dealing more especially 
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with various systems for .improvement, the author ^tdds a, description 
of seasonal torrent and permanent streams, which he places at the end of 
the article, both because swamps are often due to the action of natural 
water course^, and because a knowledge of this action serves as a guide, 
according to circumstances, for the improvements to be cairieii out and 
the constructional works necessary in connection therewith 

Among other questions contained in these chapters on practical hy¬ 
draulics on natural water courses and especially as regards improvements, 
the author gives the result of an investigation, from the hydraulic point 
of view only, of the possible consequences, downstream, of mountain re- 
servoiij. 

In this book will be found technical information and a development 
of hydraulic theories and calculations, treated in such a way as to meet 
the requirements of an enquiiy on a work of improvement and to serve 
as a guide for the hydraulic work. 

H The original part by the Author is an analysis of the phenomenon of 
.he coalescing of water sources and the method deriving therefrom, for 
.uaking a forecast as to the maximum range to be assigned to the outflow of a 
I isin to be drained. ^ A. F. 

10 2. Irrigatioii and its Practice. 

I TKNlsnBKT, R. B and Marks. J R New Zealand Journal of Agriculture^ 
Vol. XXVIII, No. 6, pp. 357-380, figs 17 Department of Agriimlture Welhng- 
ton, 1924. 

II. Ibidem, Vol. XXIX, No 2, pp. 108-118, figs 15 

The authors describe the three main principles under wliich the 
natural moisture of soil may be supplemented, viz. : sub-irrigation ; stand¬ 
ing water; surface irrigation. The third of these methods, surface irri¬ 
gation, is very fully dealt with under the following headings : Flooding 
from contour ditches; flooding from field laterals ; the border-ditch sys¬ 
tem ; the border-dyke system; the basin-chcck method; wild flooding. 

The article concludes with a 'Jummary of initial costs, and expenses 
of upkeep of surface-irrigation methods. 

II. — The authors continue the subject with descriptions of funow 
and overhead pipe irrigation systems, and a discussion of the various 
implements required in the work. W. S. G. 

103. Farm Implements and Machinery. 

I. Buxton, The Right Hon. N B, (Minister of Agriculture). Machinery on 
the Farm The Agricultural Gazette and Modern Farming, Vol C, No. 2645, p 289 
Dondon, 1924. 

II. DUNStAN, M. J. R^ (Principal, Royal Agric. College. Cirencester) Invest¬ 
ment of Capital in Mxichinery. Ibidem, p 291 

III. Modem Machinery for Farm Work. Ibidem, pp. 292-295. 

IV. DowuNC, R. N. Implements in the Development of Sugar-Beet ‘ 
Growing. Ibidem, p. 296. 
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V, Kxm, B. A. (Asst. IHrectoir, Rothamsted Rspetimental Station), Soil 
TUth in Relation to Mechanical TQlage. Ibidem, pp. 297-298. 

VI, Docsmiv, R. Why Com Growers should own a Thresher. Ibidem 
p. 298. 

VII, McHakdv, B. K. (Author of Modem Raim Machinery **) Tractors 
To-day and in the Future. Ibidem, p. 299-300. 

I. — The author points out how the use of machinery may reduce 
the cost of particular operations on the farm, how time may be saved, 
or work done which it would be difficult or impossible to perform by horse 
or hand labour. 

Attention is drawn to the new Institute of Agricultural Engineering 
at Oxford which has for its main objects, the study of farm machinery, 
the testing of new implements and the provision of instruction in agricul¬ 
tural engineering. 

It is not considered that the extended use of machinery will in any 
way reduce the employment of fann labour. 

II. - The author treats the subject from the economic standpoint 
and shows that the farmet* to-day requites a larger amount of capital 
than in pre-war times, and that the anjotinl of capital sunk in imple¬ 
ments may easily be underestimated and needs ver^*^ careful consideratioih 
It is of no use saving time by the employment of machiner^^ if the woik 
of the fann is not so re-(^rganised as to make good use of the time saved. 

Some of the requisites for the satisfactory investment of capital in 
farm mucliinery are mentioned : The machine must be efficient; depre¬ 
ciation and wear and tear must be low ; the period of the year when the 
implement can be used must he sufficiently long to justify its purchase ; 
the implement must be in charge of a com])etent workman wdio is re¬ 
sponsible lor its condition and hr>using; the farmer, his son, or a responsible 
employer must have a working knowledge of engineering such as will 
enable him to detect the necessit3^ for, and deal with " first aid repairs. 

III. — At the request of the Editoi of the Agrictdiural Gazette 

a number of farmers have gi^'en accounts of their ex]">erience of part¬ 
icular machines wdien put to the test of actual use on the farm. 

A Northumberland fanner after a long experience with a 10 h. p. 
Rotary Tiller, considers that it ])Tobably the nearest ap])roacli to express 
production on the land that has yet been attained 

During the past four 3^eais a farmer in Wales, with its uncertain 
dimate, has obtained the maximum amount of hay by einplo5dng trac¬ 
tor power for hauling and elevating his crop. 

Another farmer describes the advantages of a tractoi-drawn double¬ 
disc harrow in the making of a fine seed-bed, and in the making of a good 
mulch to keep the land moist in a dry season, 

A Berkshire farmer consideis that, on his 40 acre farm mechanical 
power saves at least fioo a year. 

A Hertforshire agriculturist alludes to the fundamental importance 
of a constant and assured water supply on a farm, and how this may be 
obtained by the employment of a modem wind-power engine. 

[iwj 



The use of the tractor, oil-engine and hinder in all schemes of modem 
farming is emphasiseed by a Shropshire farther, as also the employment 
of the sheep-shearing machine. Bnt he draws attention to the fact that 
these entail more headwork for the master and that knowledge of machin¬ 
ery is necessary to keep them in order. 

A UQorthamptonshire man has used the same tractor for seven years, 
on practically all farm operations, and has found it preferable to horses. 
The tractor is still in a sound condition. 

A 4 unit milking machine plant has given satisfaction on a Cumber¬ 
land farm, and enables from 24 to 30 cows to be milked by one man in 
one hour. The 4 unit machine and an 80 gallon per hour separator is 
driven by a 2-3 h. p. oil engine, which is also used for a turnip-cutter 
and to drive a dynamo for lighting the farm buildings. 

The owner of two large silos, capable of holding 350 tons of silage, 
uses in connection with these, a tractor and cutter and blow^er for filling 
the silos. After the purchase of three tractors which proved to be un¬ 
suitable for his land, this farmei bought a gencial purpose light tractor 
in 1922, which has satisfactoiily done the work formerly carried out 
by hoises. The owner is convinced as to the utility of the modem light 
tractor. Other farmers also report favourably on the n^e of machinery, 
when properly managed, and one gives his experience of electric power 
for bam macHnery , after ten year's use he states that it is the cheapest 
and best power for stationary machiner>’ where the cost per unit of cur¬ 
rent is not too great. 

IV. — The writer of the article on the use of implements in sugar-beet 
growing, R. N. I)owII^o, is a recognised authonty on the crop and his 
advice and hints should be carefully studied by all growers. Allusion 
is made to drills and drilling, horse-hoes and cultivators, digging imple¬ 
ments, and also to steam and tractor powei. He recognises that reduc¬ 
tion in the cost of growing is essential to the success of the industry and 
that such reduction can be effected by the intelligent use of imple¬ 
ments, and of steam and tractor power wheie they can be economically 
employed. 

V. — Valuable work has been carried out on the heavy soil of Rot- 
bamsted with the help of a dynamometer, which records the diawbar 
pull and speed of travel of the tractor, and when ploughing, the depth 
of furrow. The experience of this famous Station is that the tractor de¬ 
creases the cost of work and gets it done in a given time; further, that 
high runnini^ expenses so often complained of, result from insufficient 
attention to the machinery. It was found that the resistance offered 
by the soil affects the speed of the tractor rather than the drawbar pull. 
The result follows that the power consumption per acre depends mainly 
on speed, or, the fuel consumption per hour is about the same whether 
the tractor takes 2 or 4 hours to plough an acre. Hence, time, fuel and 
wages are saved if the tractor is driven at as high a speed as is consistent 
with its construction. 

As regards deep ploughing, it w^as found that the power consaniption 
rose 100 % for a 6 inch depth of subsoiling in heavy clay. . 
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Power consumptioti wais found to be reduced as mucfh as 15 % by 
cbaXbing the land. 

A reduction of friction on the mouldboard was obtained by electrical 
agency. If a current of electricity is passed though the moist soil 
from the coulter to the ploughbody, a film of water is deposited over 
the latter and acts as a lubricant. The laboratory results were confirmed 
in the field by the use of a tractor on which a dynamo was fitted. 

Allusion is made by Dr. Kkkn to the relative value of broken and 
unbroken furrows in reducing the work of subsequent operations, and the 
possibility of rotary tillage to produce a seed bed in a single operation. 

VI. — Attention is drawn to the importance, on large farms, of the 
farmer owning his own threshing outfit, as in this case there is no delay 
in seasoning and thatching and the grower of pedigree coin can clean 
the machine and so ensure the purity of his seed. For economical thresh¬ 
ing it is essential to build stack.s to contain a full day's work, in order 
to a\oid the loss of time caused by moving and re-setting the thresher, 

VII. — The author of Modem Farm Machinery'' discusses the 
effect of the War on the design and use of tractors, and the losses caused 
by purcliase of unsuitable machines. Mention is made of the shortage of 
efficient drivers, tiiat is, men with a knowledge of both engineerirg and 
farming. lie considers that the four-cylincler, four-wheeled, light-weight 
tractor is a geiieral-]>urpo‘'e machine, which, ax>art from minor improve¬ 
ments, will remain tlie standaid type for many years. 

W. S. G. 


104, Artificial Drying of Crops |by Hot Air. 

The PieliL Vol, CXIJV, No. 3748, pp (>36 Ivondon, 1924. 

A process has been devc1o-[>ed by the Institute of Agricultural Kn- 
gineering at Oxford, which should enable fanners to secure undamaged 
hay and corn crops in spite of unfavourable weather. The crop is har¬ 
vested as usual and, when possible, exposed for some hours pre^dous to 
stacking. A circular stack is built round a central conical chamber, con¬ 
sisting of wire netting on a wooden frame. Hot air is then blown into 
the centre by means of a sheet metal duct from a heater in which at¬ 
mospheric air has been made to circulate round red hot pipes. The hot 
air permeates the whole stack, the moisture is driven off as steam and 
after 9 hours a stack of about 25 tons is thoroughly dry. 

Feeding trials will be made during the aiming winter to compare 
the relative value of air dried and ordinary died products; it is estimated 
that the loss in nutritive value by the hot air method should be neg¬ 
ligible. 

The following comparative figures based on this year's trial demon¬ 
strate the economic advantages of the hot air process. When taken up 
on a commercial scale it is estimated that the initial outlay on apparatus 
should not be more than £50, exclusive of the tractor and other 
power unit. 
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AGRICULTURAI, INDUSTRIES. 


Plant Products. 

105. The Ciider Industry. 

Ue cidre. Production, Industries de transfonnation, Commerce. Paris, 
1924, in octavo, 464 pp., vnth photographs May be obt lined at the Syndicat 
gdn^al des cidres et des fruits 4 cidre 163, Rue Saint Honors. 

In May, 1923, the National Cider Week was held at Paris. Numerous 
parties interested took part therein, as well as several associations and S3m- 
dicates. 

The present volume contains reports of this Congre.ss, which was 
divided, according to the subjects treated, into four sections. In the 
first were examined questions relating to the fruits used in cider making 
and an investigation of the scientific culture of the apple-tree, of the adapta¬ 
tion of the different varieties and their treatment. The Congress also 
investigated the control of apple-tree pests in which attempts have been 
made to utilise certain insects (Hyponomeuia moUnella and Eriosoma^lani^ 
gerum). 

The second section dealt with the question of the cider industry, pro¬ 
perly so called : the manufacture, methods of control, importance of micro¬ 
organisms, cooling, various types of cider and advantages of perry. 

The various subsidiary industries were treated by the thiid section, 
and included cider alcohols and brandies, the dr5ring of fruits used m 
cider-making, the use of these in the manufacture of jams and jellies, 
the manufacture of vinegar and the utilisation of by-products. 

[iw] 
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Finally, questions relating to transport, trade and fiscal regulations 
were considered* 

The practical conclusions arrived at by the Congress ate: the improve* 
ment of orchards, the production of an alcoholic cider of standard 
type capable of being preserved and easy to transport, the development 
of subsidiary industries and the utilisation of by-products. 

Those interested will find set out in this book the present position 
of questions relating to <(ider. A. F. 

zo6. Cider in France* 

Aimuaire de la cidrerie fran9aise Published by G. Maixar, p. 153, 
octavo, Paris, 1924 (Syndicat des ddres et frpits k ddre; 163, Rue 

St. Honors. Paris). 

Fox many years the need has been felt in France of a publication con¬ 
taining commerdal, technical and statistical information on apple produc¬ 
tion, cider and its by-products. This want made itself the more felt 
through the notable growth of the cider industry, as shown by the 1923 
statistics, according to which 24 million quintals of apples, 19 million hecto¬ 
litres of cider and 328,000 hectolitres of cider alcohol, were produced. 

In the first part of this book, in which administrative questions are 
discussed, are given data on agricultural schools and laboratories, spedal 
instruction in pomology, legislation, fiscal regulations and conditions of 
transport. Some technical data are included which may be of interest, 
also statistical reports on production. In the commercial part the Sta¬ 
tutes of the General Cider and Cider Fruit Syndicate and of the French 
Pomological Association are given, as well as a list of apple and cider 
producers. A. F. 

J07 Production of Pentosan Adhesives and Furfural from Com Cobs 

and Oat Hulls. 

I La Forge, F G (Bureau of Chemistry, Washington, D C). The 
SimultaniH^us Production ot Pcntasan adhesives and Furfural from Com Cobs 
and Oat Hulls Industrial and Engineering Chemistry^ Vol. 16, No. 2, pp. 130- 
131 Wasliington, B C. 1924. 

II Mains, G H. and La Forge, F. B (Bureau of Chemistry, Wa.sliiiigton, 
B. C,). Furfunil from Com Cobs Industrial and Engineering Chemistry, Vol. 16, 
No. 4, pp. 350-359. Washington, B. C. 1924). 

Productmi of Pentosan adhesives, - If corn cobs and oat hulls be 
treated with super-heated water, solutions ol pentosan adhesives are 
obtained. In this process, contemporaneously with the pentosans, other 
products are formed, the principal one being fuifural. In the first tests 
it was sought to obtain the maximum yield in adhesive substances. 
Subsequently, in view of the fact that furfural is of some importance as an 
industrial substance, the investigators also tried to discover the best condi¬ 
tions to ensure an increased yield in furfural. The process treats, under 
proper pressure, raw material with water (1 part of mateiial to 4*3 parts 
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by weight of water, at the svuTotmding temperattire) and then successive 
concentrations (up to 28^Be) are maHe of the gummy solution obtained. 
From com cobs, by heating to i8o^. for 28 minutes, the yield in adhesive 
substances is 40-45 % and in furfural from i to 1.5 % of the weight of 
raw air-dried materi^. By continuing to heat from 7 to 15 minutes 
longer, the yield in gummy substances remained the same, but the yield 
in furfural rose to 2%, If the heating be still further continued the 
pentosan adhesives quickly decompose with the formation of furfural. 

With oat hulls the yield in adhesives is greater than with com cobs, 
whereas the production of furfural is much less. By the same treatment 
as for com cobs, and heating to i8o<>C. for 43 minutes, 61 % of adhesive 
substances and 0.73 % of furfural were obtained from oat hulls. If heat¬ 
ing be continued up to 52 minutes the yield is 55 % of adhesives and 1 %of 
furfural. 

The adhesive products obtained from these two plant offals are very 
small, sometimes that obtained from oat hulls is clearer and less hygroscopic 
than that obtained from corn cobs. One of the uses to which these adhe¬ 
sive substances may be put is for the substitution of sodium silicate in the 
manufacture of cellulose. Their widest and most promising use however 
is in the making of anthracite blocks, since the adhesive substancCvS serve, 
as an excellent binder. The cellulose residue remaining allci Ihe process 
is also utilisable, either as fuel tor the extraction iiroctwSS itself, oi as raw 
material (replacing wood) for making cellulose pulp. 

Production of Furfural, — Recently investigations and re.search work 
have been carried out with the object of obtaining cheap furfural from 
corn cobs. In fact during the last few years various ways of commercially 
utilising furfural on a large scale have been proposed. To mention only 
the principal, the autliors draw attention to the following (1) pteparation 
of synthetic resins; (2) direct utihsation foi fungicides and msecticides; 
(3) resin and varnish solvent, (4) utilisation as fuel. 

The usual method of preparation is to treat the corn cobs with steam 
under pressure. The yield is gieatly increased b> adding a small (juantity 
of sulphuric acid (the quantity corresponding to the basic content of the 
4;orn cobs) which acts as a catalysing agent. By adding sulphuric acid the 
yield in furfural rises to q % of the raw material (cobs), whereas, without 
the acid, the highest yield was 6 %y. 

To ensure a good commercial yield, the operations should be carried 
out on a large scale, and the autWs report the examination (especially 
from the economic side) of a project for an installation capable of treating 
from 40 to 50 tons of cobs every 24 hours, b'rom 3 5 to 4 tons of fur¬ 
fural can thus be obtained per day. This machinery should naturally be 
erected in districts producing a large quantity of corn offals. Thus, for tKe 
United States, the authors indicate as most suitable, some localities in 
the valleys of the Mississipi, Missouri and Ohio The Authors then give 
detailed particulars of the estimated cost of production of furfural for an 
installation of the above-mentioned capacity. The total cost of production 
according to the estimate given, would beb.i^ cents per pound of furfural 
produced, L, M. 
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loS. Fiirtoral* 

Hardy, Ptof F, (Imperial College of Tropical Agriculture, Trinidad). 
Tropical Agriculture, Vol. I, No. lo, pp. 158-159, bibliography. Trinidad, 1924, 

Furfural is a plant product of coming importance which can now 
be manufactured at a low cost from the waste materials of various crop 
containing pentosans, such as maize cobs, banana stalks, cotton seed 
bulbs, sugar cane megass, kapok waste, and saw dust. The pentosan 
content of maize cobs is as high as 35 % and that of sugar cane megass 
25 or even 31 %. 

Chemically, furfural is an aldehyde, resembling in this respect form¬ 
aldehyde, and was in the fir«5t instance prepared from bran. 

Furfural can used in place of formaldehyde as a fungicide or in¬ 
sect repellant. It is also employed in the manufacture of gramophone 
records and as a solvent for varnishes, and a new anaesthetic derived 
from furfural is being tested. There is every prosj^ect of a large demand 
for this substance iti the near future. W. S. G. 

TOO. Copra Industry and Methods of Drying in the Philippines. 

Wkstkr. P J Mmufactun* of Copra in the Philippines The Philippine 
Agricultmal Rei'tew, Vol XVII, No 2, pp. 101-loS, pliites 6 Manila 1924. 

Coconut growing has increased in importance in the Philippines in 
recent years and the nunilier of trees planted has approximately doubled 
in the last ten years. It is noted, however, that a considerable economic 
loss has been sustained owing to the poor grade of copra produced, chiefly 
due to faulty diving and handling. 

F,Xf)erimerits have been made to improve the methods of drying 
by the use of the sulphuring box, recommended as a cheap, effective 
and practicable preventative ot moulds. Amongst recent inventions, 
the I’oiA cox)ra drier has given satisfactory lesults and is fitted with a 
convenient trav shifting mechanism. The diier consists of a chamber 
containing .seveial tiers of tiays, placed above a boiler. The heat ra¬ 
diates from the boiler and passes upwards tjirough the dr5ing cham¬ 
ber (r). 

The Pat AT on drier has also certain practical advantages as it is easily 
manipulated and well suited to small ]>lanterb. Two aiches are set 
parallel to each other at each end of the grill, and serv^e as furnaces which 
are fed from both ends. Five pairs of sheet iron flues are arranged to 
direct the smoke to two chimneys, one at each end of the brick flue. Two 
ventilators are so fixed as lo prevent the accumulation of ash. The 
furnaces and intervening space are enclosed by a brick wall 
^ The copra is laid on the grill above the furnaces and flues, spaced 
so as to admit a free passage of heated air from below, without allow¬ 
ing the copra to fall through. The entries are placed on each side of the 

(i) For .4 (uU cle^tcfipUnn of Uie PoU drier, see PhUipptne Agricultural Review, 
vol. XVI No. 4. 19^3. 







chimneys. Uneven drying and other defects can be overcome by the 
use of brick flues or flues of heavy boiler sheet iron. 

A description is given of the preparation of copra. It is estimated 
that about 200 nuts can be placed on i square metre of drying sutface* 
and that the driers mentioned, operated 50 weeks in the year, are cap* 
able of treating aoo hectares of coconuts, planted too trees per hectare, 
with an average yield of 60 nuts per tree per annum. 

Chopping the coconut flesh fine will hasten the drying, and trays 
have been found more practicable than the grill. M. L. Y. 


no. Cashew Nut Oil {Anacardiam occidentate). 

Gborohi, C D. V. The Malayan Agricultural Journal^ Vol XII. No. 5^ 
pp. 140-141 Kuala l/unipur, 1924.* 

Report of the valuation tests made at the Imperial Institute, Lon¬ 
don, with both crude and refined oils. Results show that cashew nut 
oil resembles almond oil in most of the constants, but that there is a dis¬ 
tinct difference in the solidifying points of the fatty acids. It is estimated 
that after refining with soda and partially removing the stearine, cashew 
nut oil could be used as an edible oil, but it is unsuitable as a substitute 
for almond oil in pharmaceutical preparations. M. L. Y. 


III. Pood Value and Economy of Ensilage. 

Shkehy, E J and Deianey, I) Journal of Department of Lands and Agri¬ 
culture, (Ireland), Vol. XXIV, No 2, pp. 117-139, tables 5, figs 4 Dublin, 1924. 

The authors* investigations were made at the Athenry Agricultural 
Station to ascertain the value of silage for stock feeding and the relative 
costvS of production of equivalent food values of ensiled green food and 
mangels. 

The conclusions reached were as follows : 

The success of ensiling depends on the quality of the silage and this 
depends on the nature of the material ensiled, the time of cutting the crop 
and the method, of storage. The storage chamber must be impervious 
to air. 

Poor quality ensilage is unpalatable and acts adversely on the milk 
yield. 

The experiments showed that 5 % silage is equivalent in food 
value to TO lb. of mangels. The ration fed may be 2 J lb. daily for calves 
and about 42 lb. for milch cows. 

Silage is a suitable substitute for roots. 

The cost of production is mudi less than that of mangels. 

In the article other features are discussed, viz , the effect of legumes 
in enriching the soil, the possibility of securing a second crop from the 
same ground in one year, the increased com production and carrying capa¬ 
city of a farm on ensilage versus a root rotation. W. 8. G. 

[11^111] 
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1X2. Unttsed States Grades for Hays« and Methods Essential for Maiv 

keting High Grade Hay. 

PAaKSR, E. C. (Bureau of Agricultural Bconomics), United States Grades 
for Timothy Hay, Clover Hay, Clover Mixed Hay and Grass Mixed Hay. 
Dspt. of Agrtculturst Depariment Circular 326, pp 24, figs. 2. Washington, 
B. C., 

Until recent years, standardisation in hay grading and marketing 
has never become nationalised and no serious attempt has been made to 
study the commercial value, with reference to physical characteristics. 

The Bureau of Agricultural Economics has therefore organised special 
investigations with respect to colour and foreign material as hay grading 
factors and with respect to mixtures and the varying percentages of clover 
and other grasses commonly foitnd in timothy hay. Further studies have 
been made with regard to hay trade terms and shipinng and market 
methods. 

As a result it ha.s been found possible to grade hay approximately 
by uniform methods The author gives details of the recommended 
grade specifications for timothy and clover hay, and an explanation of the 
terms class '' and '' grade , colour r(‘qiiirements , foreign material; 
and a full description of the haymaking, baling and loading methods es¬ 
sential for the marketing of high grade hay, and the distinctive features 
of the classes and grades of timothy, clover, clover mixed and grass mixed 
ha>^, M. E. Y. 

113. Development of Fruit Preservation Technique and its Importance 

in Fruit Culture, 

Gram, M , Fnigtopberingstekinikkens Udvikling og dens Betydning for 
Frugtiivlen. Tidsshrift for Planteavl, V. 29, No. 2, pp 169-235, bibliography 
Konvn, 1923 

The author considers the phenomenon of fnut-ripening and the methods 
by which it ma> be arrested The conditions tor fruit-preser\ing ruling in 
various countries are studied and especially those relating to the traiisjx)!*! 
of fruit in leliigerator cars and its utilisation in the niamifacture of pre- 
servi's The advantages to fruit-culture ol the scientific utilisation of 
fruit are shown, A. F. 

114. Trail ,>ort of Citrus Fruits and Cold Storage Investigations. 

Wakbfiei^d, P. W. Overseas Transport of Citrus. The Fruit World of 
Australia, Vol. XXV, No. % pp. 402-403 Melbourne, 1924. 

Special investigations have been made by the Author in the interests 
of the Central Citrus Association, Victoria (Australia), to examine closely 
the conditions necessary for the satisfactory transport of citrus fruits from 
Australia. The Author bases his observations on a critical investigation 
of each controlling factor influencing stored fruits: specific resistance, gov- 
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t!xmd by tte i^itioa ill the ttattixittioa ; wounds and abra* 

sions of the ^dn; conditions in a shill's hold* especi^y with regard to 
humidity and tetnperatute and the presence of vitally active spores. 

The importance of attacking the problem from the standpoint 
6f fundamental principles is accentuated and also the direct identification 
of faulty consignments. M. L. Y. 

X15. The Storage and Curing of Batangas Mandarin Oranges. 

J. The Philippine AgricuUural Review^ Vol. XVII, No. 2, pp. loi- 
108* plates, 6. Manilla, 1924, 

A series of experiments on the storage and curing of the Batangas 
mandarin orange were conducted at the Tanauan Citrus Station (Phi¬ 
lippines). An underground storage chamber was used, adapted to allow 
the entry of a slow current of air and the exclusion of warm draughts 
during the day time. 

Residts may be summarised as follows:— the ventilated type of 
underground storage is prefeiable to the unventilated chamber; clipped 
fruits preserve less well than those gathered in the 01 dinary w'ay; the 
disinfection of fruit by immersion for 5 minutes in 0.018 % solution of 
potassium permanganate before placing in storage, markedly improves 
storing quality; the appearance and eating quality of the fruit is 
improved by six weeks storage in the ventilated chamber, and successful 
storage is probable even for as long as eleven weeks. M. L. Y. 

116. Use of Ethylene in the Colouring of Citrus Fruit. 

Chace, B. M., and Denny, F. B. (Laboratory of Fruit and Vegetable 
Chemistry, Bureau of Chemistry, Los Angeles, Cal.), Industrial and Engineering 
Chemistry, Vol. 16, No. 4, pp. 339-340. Washington, D. C,, 1924. 

The authors first consider generally the practice of artificial or forced 
colouring of oranges and lemons. This process, which may be consideied 
''legitimate ” only when applied to healthy or ripe fruit, has become 
greatly extended, especially in Sotith California. In many species oi oranges, 
the degree of ripeness has absolutely no relation with the colouring, c. g, 
the '' California Valencia Orange", which ripens in summer, is often 
better coloured in December, when it is bitter, than in the following 
August, when it is completely ripe. Until a short time ago the system 
of artificial colouring was by kerosene stoves only. The oranges were 
distributed m special rooms, called colouring rooms ", in which were 
burning one or more open kerosene stoves, from which were given off 
the products of combustion. 

The desired effect is due to the.se products of combustion. After¬ 
wards, after having analysed the gases given off by combustion, and having 
repeatedly examined their properties, which are very similar to those of 
ethylene, this gas was directly used. The result obtained exceeded 
expectations. In fact, a minute percentage of ethylene in the air is 
sufficient rapidly to convert the greenish colour of the fruit to yellow. 
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One part of ethylene in 1,000,000 parts of air produces in the same period 
the same effect as was produced by the stoves. Also one part in 
5,000,000 of air produces a satisfactory effect, but in a much longer period. 

In practice it has not been possible to use such low concentrations, 
but it has not been necessary to provide a greater concentration than 
1: 5000. It has been reported that better results are obtained by start¬ 
ing with an initial concentration of i: 20,000. The gas for this process 
is commercially available in cylinders. Ethylene will colour lemons with 
sufficient rapidity when the temperature is 60 to yo^F., and oranges at 
700 to So^F. 

The use of ethylene is recommended for this process, as it is more con¬ 
venient ; the fire risk is reduced; the necessity for constant supervision 
is avoided ; workmen are not exposed to the foiil-smelling stoves, the fruit 
is never sooted from smoky stoves, and no odour is imparted to the fruit. 
The method can be standardised with respect to temperature, humidity 
and gas concentration in a manner productive of uniform results. 

L. M. 

117. Studies Relating to the Harvesting and Storage of Apples and 

Pears. 

IIai^TMan II., Oregon Agrtcvtlittrai Expenment Station, Bulletin 206, pp 32, 
tables XXIII, figs 2, bibliography C(>rv<iUis, 1924 

Report of investigations made at the Corvallis Station in 1923, which 
include studies lelative to wintei varieties of pears and the handling of 
apples 

The author gives a short account of the pressure test of maturity, based 
upon the loweiing of the physical resistance to piessure or wounding of 
the epidermal and cortical layers during growth and ripening Reference 
is made to the full description of the “ pressure tester in the Oregon Agn- 
cultural Experiment Station Hnlldtn i8(>. This test is, however, materially 
influenced by several factois . temperature of fruit, turgidity, removal of 
poitioti of crop, russeting and colour effect. 

The loss in weight attei haivest, caused by hunudity, aeiation, temper¬ 
ature, time of picking, condition of epideimis and variety of fimt is fully 
discussed, also the general indication of maturity of the f.uits and time of 
picking in relation to quality and time of ripening , nunilxn of pickings 
in relation to size and tonnage , utilization of night temperatures ; red co¬ 
lour as an indicator of keeping quality ; core rot associated witli over 
maturity ; the piessuic test as apjilied to the apple ; size and quality 
relative to picking time and bloom lelative to loss of weight and keeping 
quality. M. E. Y. 

118. Loss in Weight of Stored Apples. 

Waters, R. New Zealand Journal of Agriculture, Vol. XXVHI, No. 4, 
pp, 268-269 Wellington, 1924, 

Report of further investigations into the cause of apple flesh collapse 
and a study of the temperature humidity ratio. Experiments were made 
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concurrently in two cool stores and the results indicatethat inrf;he 
first few weeks it is possible to measure the total drying effect of a cool 
store by weekly determinations of the loss in weight of a definite quant¬ 
ity of fruit; that it is possible to determine the total loss in weight ne¬ 
cessary to produce wilting ; that a 40 lb. case can lose 2 lbs. of water 
without any detrimental effect; this proportion is, however, decreased 
with a dripping brine system ; to prevent .the excess lovss of weight under 
outside conditions compared with that in the cool stores, modifications 
of the temperature-humidity ratio may be necessary, in order to increase 
the drying power of the atmosphere in the early stages of storage ; a wet 
season may be responsible for difficulties in effecting a requisite loss in 
weight; the relati^^e drying effects of different cool stores with varied 
temperature ranges and humidity conditions might be indicated cumul¬ 
atively and measured and compared periodically by determining the 
loss in weight of a given quantity of fruit; to remove the requisite 
amount of water, constant reconcentration of the dripping brine is ne¬ 
cessitated ; or in a dry system, much more frequent defrosting of bat¬ 
tery pipes and longer hours of running in the early stages of storage. 

M. h, Y. 


iig. Gold Storage for Table Grapes. 

Charmkxjx, F. Utilisation du frigorifique pour la conservation des raisins 
de table. Journal de la SocUid Nahonale d'Horticulture de France^ Series 4, 
Part XXV, pp. 103-115. figs 5. Paris, 1924. 

The author reviews the general situation as regards grape production 
in France, and discusses the objections raised by prodxicers to cold stor¬ 
age. But, after drawing attention to the difficulties of maintaining a 
regular supply of acceptable table grapes on the market, the advantage 
of appljdng cold storage to ceitain varieties such as Chasselas are indi¬ 
cated. Various tests made in Holland, California and France are report¬ 
ed and certain practical conciusions have been drawn from the results: 
— (i) grapes should be quite ripe before placing in cold storage, other¬ 
wise there is a danger of detachment from the bunch, and fusion of pips 
skin and flesh; (2) grapes will remain fresh in storage for at least 
five weeks without any deleterious effect, either on taste or quantity ; 
(3) methods for pre-handling should be studied ; the influence on after 
effects of storage have been reported. 

The experiments made in France in 1923 with Chasselas grapes are 
described in detail. The fruit was placed part in cases, and part in flasks, 
and examined at various intervals during storage by refrigeration spe¬ 
cialists. Results confirm the above conclusions and show the practic¬ 
ability of the cold storage of table grapes. After 65 days the fruit ap¬ 
peared fresh and it is probable that the time can be extended still further. 

An estimation of the cost of storage has been made, viz., for 1-28 
days, 70 fr, per ton. The author enlarges upon the economic value of this 
metliod and gives comparative details. M, Iv. Y. 

[u»] 
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xao. Some Chemical Aspects ol Sweet Corn Drying. 

Appi^KMAN, C. O. University of Maryland. Agricultural Experiment Station^ 
Bulletin 267, pp. zSy-zqS, Tables 7, College Park. Md., 1924. 

As a result of various inquiries concerning sweet corn drying, the au¬ 
thor has assembled the results of different experiments conducted with a 
view to defining certain chemical changes which occur, quite apart from 
the question of special drying by artificial heat. 

These exi>erimenls, have led to the following conclusions : 

(i) Stage of ri]:>ening;xtlie greatest bulk of dried product is obtained 
when the cob contains from 75-78% water and from 10-12% starch, (2) ears 
should be picked in the early morning and immediate preparation be made 
for drying ; (3) the sugar percentage extracted is low when blanched in 
boiling water, up to to minutes ; (4) during sun drying there is a con¬ 
siderable loss of total sugar and blanching for 5 minutes did not prevent 
tliis loss ; (5) when blanched from 3-5 minutes, the carbohydrate changes 
during drying at 158‘>. lyCP and 212^* F. were insignificant, the best product 
was obtained by dtying for 3-4 Jiours at a temperature near to the boiling 
point of water, followed by drying at a very moderate temperature; 
(6) drying temperatures do not appear to cause blackening or discoloration 
as this is evident also when sun dried, frequent stirring while diyiiigand 
removal from the* drying temperature at the earliest moment is recom¬ 
mended as a preventive of blackening or discoloration. M. 1 ^. Y. 

121. The Technology of Canning. 

Jones, Osman. South African Journal of Industries, Vol. VII, No. 8 , 
pp. 507-512 Pretoria, 1924. 

A discussion as to the best methods of canning meat and raw food 
materials, with an account of the research being carried out by the Na¬ 
tional Canners Association, U. S. A., in connection with the thickness 
of the tin coating; the quality of the tin plate; the types of can ; the seal¬ 
ing fluid ; the production of tinned meats ; sterilisation improvements ; 
causes of discoloration ; metallic contamination. M. L. Y. 

Animal Products. 

X22. Variation of Cream Testa. 

CHAbUS, K. C., Africa. Journal of the Department of Agriculture, Union 
of South Africa Vol. IX, No. 4. i^p. 334-349. figs. 8. Pretoria, 19^4* 

The causes of variations met with in cream tesrs are discassed, and 
attention drawn to what is probably the chief cause of such variation, 
viz., the running of the cream separator at different speeds, 

A separator was run at the correct speed of 60 revolutions of the 
handle of the macchiiie per minute and cream containing 34 % butter-fat 
was produced ; the speed was then increased to 74 r. p. m. when the fat 





percentage rose to 52 %. In another case by reducing, the speed of the 
machine 25 % the fat content of the cream fell from 54 to 26 %« 


W. S. G. 


123. Solubility of Milk Powder. 

I. FotTASSlUR, M. (Institut Pasteur), L'insolubilisation progressive des 
poudres de lait. Le Lait, Year IV, Vol. 4, No. 35, pp. 366-369. Lyons, 1924. 

n SUFPXfER, G C. and BKI44S, B (of the Research Laboratory of the 
Dry Milk Go at Adams, NY) On the S(Jubility of Milk Powder. Le Lait, 
Year IV, Vol 4, No 35, pp. 35 ^- 3 ^^ Lyons, 1924. 

I. Progressive insolubility as shown in certain milk powders shortly 
after their manufacture implies a serious change of condition in the powder, 
which obviously reflects on its use and value. 

The author in the course of his experimental work has observed partic¬ 
ularly rapid insolubility in powders produced by the process of desicca¬ 
tion in which milk is poured so as to cover heated cylinders; while 
insolubility was reached very slowly and was almost imperceptible in pow¬ 
ders produced by a process of spraying in heated chambers and pre¬ 
served in tin boxes. 

Under the microscope milk powder produced by the cylinder process, 
or Powder A appears as amorphous masses varying in size, and with 
irregular outlines , it is coarse, and of rough texture, whereas milk powder 
produced by the spraying method appears as small lounded grains, very 
fine in texture and passing easily through the fingers 

In the cylinder process, the desiccation temperatuie 1 caches a max¬ 
imum of loooc wliicli affects the albumen but has little or no effect on the 
casein. 

As regards acid content in milk, the author's obsen^ations show that 
milk powder produced from fresh milk of normal acidity gradually loses 
its solubility. 

Various tests carried out bv’ the author on Powder " B ", gave the fol¬ 
lowing results The insolubility coefficient reaches a maximum but 5 % 
moisture is sufficient to start insolubility in the powder. 

This progressive insolubility of milk powders is but a natuial conse¬ 
quence of the precipitation of lactic acids on casein, a proces.s which is 
greatly stimulated by moisture and heat 

The degree of moisture absorbed, or insufficiently eliminated during 
manufacture, is favourable to and may actually bring about the insoluWliz- 
ing action of lactic acid on the casein in the powder. 

It is therefore of the highest practical i mportance to reduce the moist¬ 
ure content, at the time of manufacture, to approximately 3 %, and to 
maintain this percentage by suitable packing .so as to secure protection 
against moisture in all forms through contact with the air. 

II, Solubility in quite fresh milk powder varies according to the process 
of manufacture, according to the acids contained in the liquid milk used in 
manufacture, and according to certain conditions depending on the meth* 
ods employedin the desiccation process. Another factor appears af- 



tet a certain time of storage, m., that of the moisture content, either 
the moisture already contained in the |M>wder, or that absorbed from the 
atmosphere. 

The authors have carried out a series of special tests whidi have 
led to the following conclusions:— 

There is a direct relation between the moisture content and the devel¬ 
opment of insolubility in the proteins of milk powder during storage. 
There is a complete absence of casein after treatment in the centrifuge un¬ 
der certain conditions, at the end of 7-8 weeks, during which lOo litres of 
moist air had been passed through the milk powder daily. 

The moisture content of the powder increased from less than 2 % to 
approximately ii 

An identical capacity for moisture absorption and consequently, a sim¬ 
ilar development of insolubility of the casein is found in the milk powders 
obtained by the cylinder process as in those obtained by spraying 

Air freed from moisture passing thiough milk powder under the same 
condition'^ as moist air, effects no change in the solubility of the proteins 
during a peril d of six months It appears that the proteins will maintain 
their original solubility 11s long as the powder is kept absolutely free from 
moisture The original solubility of casein in milk powder can be 
maintained foi one year and longer provided the absoqition of moisture is 
less than 3 % Samples with an average moisture content of 3 to 5 % and 
whose solul)ility showed but slight alteration in the course of a year, be¬ 
came almost entirely insoluble in the space of a few days when their 
moisture content suddenly rose to b 5-7 

The product obtained after centrifugal treatment of milk powder 
(cylinder process) contains approximately 3 % protein and 7 % ash, 
consisting of calcium oxide, magnesium and phosphoric acid Analyses 
show that insoluble calciuiri phosphate and undoubtedly also insoluble 
magnesium phosphate, arc the chief ingredients in the mineral precipitate. 

P. D. 


PI,ANT diseases 


Plant Parasites. 

124. Plant Diseases and Pests observed In Denmark. 

Crah, E. and RosxruV, S., Qversigt over Sygdomme hos Landbrugets 
og Havebrugets Kulturplanter i 1922. Ttdsskrt/t for Planttmh Vbl. 29, Part 2, 
pp. 236-309, ffgs. 2 Copenhagen 1923. (Rcctivcd 1924)- 

The period of observation. {i Oct. 1921 to 30 Sept., 1922) was 
characterised by a dry, sunny autumn, and frequent heavy storms and 
cold, dry weather in January and February, a late spiring and very cold, 
wet summer* 

[IHI 



hcmcavtxmAh iMmxiGHNCE 




Numerotis slight and many serious cases of attack on barley by Plea- 
spora graminea were observed ; attacks by TtlleUa Caries, on the other 
hand, were fewer, in consequence of the seed having been disinfected. Con¬ 
ditions favouring infection increased the attacks of UsHlago Hordei, U*Ave- 
nae, UrocysP's occulta. Heterodera schachtii var. avenae caused much 
damage to oats. In Jutland, Oscinis frit larvae and in a lesser degree those 
of Chlofops taeniopus were unusually destructive. Hylemyia coarciata 
larvae renewed their attack on wheat after many years, and those of A grio- 
tes lineatus proved more than usually destructive. 

Vegetables, dtiiing the rainy summer, were seriously attacked by Sole- 
roiinia sclerotiorum, Ascochyta Pisi, Fusarium spp. and Botrytis; Macros- 
porium Pisi was also abundant and in some places conipletely destroyed 
the crop. Very abundant Biston zonarius larvae appeared in a field of 
trefoil in July, which they almost completely devoured. 

Repeated experiments proved that beet “ mosaic which appeared 
early and was very destructive, is not transmitted by the seed. Hypoch^ 
nus Solani was very abundant on many crops, including the l>eet. 

Phyllotrela nemorum and other Coleoptera ot the Haliicidae family, 
in many places necessitated a second sowing ; tests by spraying with 
nicotine sulphate (o.i and with lead arseniate (0.2 %) gave gCK>d 
results. C eutorrhy fichus quad rid cm larvae were ratlitr desttuctive to man¬ 
gels ; the mangel seed crop and the product of other largely cultivated 
edible Cruciferac were to a great extent destroyed by Mehgeihes aeneus. 
Chortophila hrassicae larvae, which were extremely destructive^, were effec¬ 
tively combatted in the te.st« canied out with tarred paper discs and with 
two sprayings of o.i % solution of corro.sive sublimate 

In Jutland, leaf curl of carrots caused by Irioza v^'ndula was some¬ 
what extensive. 

Potato “ mosaic leaf roll and other virus di.sc^ases, showed great 
increase, apparently due to the waim, dry .summer of 1921. 

In some localities Apamea testacea larvae jiartially damaged Festuca 
elaiior seed crops, as well as some fields of barley The migration to the 
roots of Graminaceae by Aphis fiichii Sanderson was proved by tests. 

Fusarium Willkommxt, the conidial state of Nectria galligena, caused 
rot in apples and pears during storage; (Aoeosporium album was also report¬ 
ed on the former. Attacks on fruit-trees by Xyhtherus dispar were rejiort- 
ed for the first lime. Hoplocampa lestudinea and H. futvicornis larvae 
on apples, pears and plums were unusually numerous. The apple shoots 
in some places were attacked by Blastodacna putripenella larvae. Abundant 
Carpocapsa pomonella, Olethreutes ocellana, Cheimatobia boreata and Ch. 
hrumata were also found on apples; the last-named was also found on 
the black currant. 

Leaf spot caused hy Marssonina PotenliUaevaT. Fragariae were report¬ 
ed for the first time on strawberries. Strawberry fruits were damaged 
by Mermis sp.* Anihonomus rubi did much damage to strawberries and in 
some places also to raspberries. Near Copenhagen A calla comariana lar^- 
vae were very destructive to strawberry crops. 

In various places Nematus ribesii stripped the leaves from currant- 
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bushes; spraying with tobacco extract 0.2 % immediately killed recently 
hatched larvae. 

During the wet weather beans were greatly damaged by Ghmerdla 
Lindemuthiana, Sclerotinia scleroHorum and other fungi. 

Phytophthora infestans on tomato fruits was effectively combatted with 
2 % Bordeaux mixture Verticillium albo-atrum appeared in some places. 
Cladosporium fulvum was very destructive but was controlled by abundant 
ventilation and heating of the hot-houses during the night; better results 
were obtained with lime-sulphur mixture (i: 40) than with 2 %. Bordeaux 
mixture. 

Deaf spots due to Phyllosticta Cucurhitaceariim were observed on me¬ 
lons. 

Hcterohpvfium Allii appt^arcil on leeks. 

(itaphiola Plioemcia find Exosporinm Preslii were found on Phoenix 
leaves. VoLutellu cihata was noted on the dead parts of Aspidistra. Than- 
thus plants were damaged by thiips and by Hylcmyia cardiii larvae. 

Veiy extensive damage dtu* to Irost was caused to certain varieties of 
wheat, especifilly if sown late, also to certain seed crops, roots and stored 
potatoes fruit-tr(‘es and .shrulis and many ornamental plants. 

'fhe heavy autumn storms m 1921 caused much damage through the 
action of salt water 

Among the various uiseti.icidcs tested, Ventlan a nicotine siiaj), 
a mixliue oi soap and nu'thylatt‘(l s]nnts, “ Belumnite the Apa-Fumns" 
bandages and nicotine sulphate ])roved more or leSvS efficacious against 
various a]>hid<*s. 

Damage by spraying was causi‘d to ap]>les and roses by an application 
of 2 % Bendeaux mixture followed by 0.05 aceto-arsenite of copix^r and 
on j>ears by f>.5 tornialm. A tobacco exliact containing free ammonia 
cau.se (1 all the leaves to fall. A F. 

125. The Growth Reactions of certain Fungi with reference to their 

Excretory Products, 

Boyi^K, C Annals of Botany, Vol. XXXVTII, No CXbIX, pp. 113-135, 
graphs 5. I^ndon, 1924. 

The author has investigated the staling of liquid media, and has at« 
tempted to disc«>vei, how, and to what extent, the capacity for growth 
could be recovered. 

A species of Fusarium pf^ssessing very active staling properties was 
used to produce the staling products Cultures were made on Kichard's 
solution, with normal and reduced phosphate, potato extract, and apple 
extract. The progress of staling was measured by the iiihibitive effect 
of the stale liquid on the germination and giowi:h of spores of Boirytis 
cinetca, since the spores of this fungus were much more susceptible to the 
metabolic products of Fusarium sp, than were the spores of Fusanum it¬ 
self. The amount of growth of Fusanum sp. was determined by weigh¬ 
ing the mycelial mat, and the hydrogen-ion concentration was ascertain¬ 
ed by the colorimetric method. 



Inhibition of growth in staled media was not dne to lack of nutrient 
materials. The effect of boiling the staled meditim was to restore its 
capacity for growth in the early stages, but the effect decreased as the me¬ 
dium became more stale. In all four media the fungus caused a decrease 
iu hydrogen-ion concentration as the medium became increasingly stale. 
In the early stages of staling, readjustment of the pH value of the medium 
restored its capacity for growth. At a later stage however, correction of 
the pH value had no apparent effect, doubtless on account of the presence 
of other inhibiting factors. Boiling and correction of the pH value had 
an added effect in promoting growth in a staled medium, when, separately 
they were ineffective. 

Cultures of Fmarium sp. cxnd Botrytis cinerea, on Richard’s solution, 
apple extract, potato extract, and mannite of various reactions, showed 
that the pH limits and optimum for growth of the two fungi are not ab¬ 
solute, but depend on the medium on which they are grown. Since the me¬ 
dium is continually changing during staling, the pH limits of growth may 
alter in consequence, but within wide limits, the change in reaction is 
not, in all probability, a hniiting factor for growth. C. B. 

126. Cephatosporium Acremonium^ a Hyphomycete Harmful to Maize 

in the United States of America. 

Ruddy, C. S. and Hoi^bert, J. The black bundle disease of eom 
R. journed of Agricultural Research, Vol XXVII, No 4, pp. 177-206, figs. 4, 
tabl 6. Washington, D, C., 1924. 

The disease, described by the authois under the name of black bund¬ 
le disease of com ”, has been observed on Zea Metys nidentata, Z Mays 
indurata and Z, Mays saccha^ata. The most characteristic symptom of 
this disease is the jiresencc uf black vascular bundles in the stems and 
sometimes in the leaves of maize The following anomalies are found in a 
pronounced degree in connection with the disease : excessive production of 
offshoots, prolificity of the stem, which shows a tendancy to develop cars 
corresponding to numerous nodes, or to produce several ears united in a 
single bunch ; the red or purple colour of the leaves and stems ; stems with 
aborted ears ; stems bearing inqierfectly developed ears only. 

The disease, which probably exists in every part of the United 
States w'here maize is cultivated, has up to the present been reported in the 
following States : Connecticut, New York, Ohio, Indiana, Illinois, Wiscon¬ 
sin, Minnsota, Iowa, South Carolina and California. The damage caused 
by it is considerable. 

The Mucedinacea Cephalosporium Acremontum Corda has been found 
in close relation with the group of symptoms above mentioned ; it has been 
isolated and cultivated on various mecHa. The fungus has produced many 
of the said symptoms after being inoculated in pure cultures. 

The disease caused by this fungus is transmitted by the seed. Ceph» 
Aenmonium penetrates into the grain through the vascular system and 
lives there until conditions become favourable for germination. It does 
not generally impede germination, nor restrict early growth; the fungus 
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£;)eQifica]ly attacks the developmetit of the grain and towards the end of the 
growth period causes a general withering. 

In reducing loss caused by this disease, the plants showing any of the 
symptoms in question should, above all, not be deprived of ears of which the 
seed is to be utilised for sowing. Probably the best means of combatting 
the disease will be the development of resistant varieties of maize. Pre¬ 
liminary tests, not yet completed, as to the treatment of seed for sowing, 
promise good results. A. F. 

127. PhytophtborsL omnivorA, a Phycomycete Injurious to the Pepper 

Plant in the Campania. 

I'rotter, a. Cancreiia pc dalo » del Peperone e Melanzana nclla Campa¬ 
nia (Capsicum annuums. Snlanum Melongena). Rivistadi Patologia vegetale, Year 
XIV. Nos. 7-8, pp. 125-130. Pavia, 1924. 

For some years, here and there in the Campania, and especially in 
the Province of Naples, mlongena plants, and still more often pepi>er plants, 
already in the niirseiy or soon after transx>lanting, or also towards the 
flowering period, show signs of wilting especially in the afternoon, and then 
recover somewhat during the night, this continuing until they become 
completely yellow and dried up. Only a few of them, though drooping, 
siirvive flowering and fructitication. 

The stem, especially near the collar, appeiirs considerably contracted 
and emaciated, the tissues down to a certain dej^th being browned, especially 
when the disease has rc^aohed its culminating stage. From the collar it 
tends to spread in an upward direction, and sometimes may even reach 
the juncture of the branches and advance along them. The roots appear 
to be normal. 

The disease, to which the author proposes to give the name of “ can- 
ciena jicdale is, in his opinion, exclusively due to Phytophthora omnivors, 
though associated with this Peronosporaccu a fungus [Fusarium sp.) and 
a Nematode have been found. 

Preventive means: i) collect and burn the diseased plants ; 2) re¬ 
new the seeding i)lots, change their position where necessar}^ or disinfect 
them, and apply, possibly, a mineral fertiliser, 3) disinfect the seed with 
a I % solution of copper sulphate and aftcr'wards wash in lime water; 
4) spray the seedlings, as soon as transxflanted, with ordinary Bordeaxix 
solution, and the seedlings in the nuTser\% in the last period, with a 5 % 
copper-lime solution ; 5) if the infection is intense and widespread, tempo¬ 
rarily replace the pepx>er plant and.melongena crops by other plants known 
to be immune. O. T. 

128. Vine Mildew ” (P/AsmopAra viticolA) Reported ifor the First 

Time on Ampelopsis Veitchii in Europe. 

LtJsTNKR, G. tJber das Auftreten der Plasmopara viiicola Berlese et de 
Toni auf Ampelopsis Veitchii in Rheingau. Nachrichtenblatt fUr den deutschen 
Pflanzenschutzdienst, Year 4, No. 10, pp. 75-75. Berlin, 1924. 

In the year 1924 — when there was a severe attack of Plasmopara 
viticola on the vines in Rheingau (Germany), combined with unusual 
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dampness —*mildew was repotted for the first time in that legion on 
Ampelopsis Veitchii, The fungus appeared at the beginning of September, 
only on the young leaves of the branch apices (the older leaves, on the 
contrary, remained immune) and caused spots, all of irregular shape, to 
appear on them, which spots, at first brownish-green in colour and 
transparent, afterwards browned or reddened and dried. The white 
efflorescence which formed on the underside of the spots, was not so 
evident as in the case of the \’ine-leaves, but scarcer and more delicate ; 
it became more accentuated after remaining in a damp room, A mi¬ 
croscopic examination of the conidiophores forming the white efflorescence 
and of the fungus spores, showed that these organs corresponded, in shape 
and size, with those of PI. viticola. 

The presence of the fungus on Amp. Veitchii has already been known 
for some time in North America. Its appearance on the same plant in 
Europe may meanwhile, in the opinion of the author, furnish additional 
proof of the fact that the parasite is adapting itself more and more to the 
local conditions here. 

G. T. 


Animal Enemies. 

129. Tomocera calif arnica Hymenopteron parasitic on the Coccidae 

Ceroplastes rusci and C. sinensis^ reported as new to Europe. 

Garcia MlijRCKT, K PteromdlklOvS de Espana {Hym. Chak). Primera 
nola. Boletin de la Real Sociedad Espanola dc Historia Nainrah XXIV, 
No. 9, PI). 42J-439, figs, 4. Madrid, 1924. 

This note contains more especially morphological descriptions of the 
genus Tomocera Howard and of its species the T. cakfarnica Ilow^ard type. 
This Calcidide Hymenopteron, not previously reported in Ivirope, has been 
found in Spain, in the Parque de Montjuich, neai Barcelona, on FicusCark a 
and Myrtus communis, as a parasite of the {Ceroplastes rusci and on C. 
sinensis. The Author has obtained 30 specimens of the sj)ecies iu ques¬ 
tion, all female, from fig and myrtle branches, respectively attacked by 
C. rusci and C. sinensis. The first of these cocccidae was attacked by 
many T. californica and also Sculellista cyanca parasites. On the C. si¬ 
nensis, on the other hand, only one specimen of Tomocera was found. 
It should be noted that the myrtle and* fig trees attacked by Ceroplastes 
grew near one another. 

The characters of two other Calcidide Plymenoptera living in Spain 
are also given: 

i) Caratomus megacephalus (F.) found at San Raphael (Prov. of Segovia), 
the biology of which is still unknown ; 2) Amblymerus maculipcnnis Mercet 
found on Oleu europaea at Vaciamadrid (Prov. of Madrid) ; the biology pf 
the latter is also unknown at present. 


G. T. 
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130. Leacopis {Neoleucopis) luMooraia n. ap. a Parasitic Dipteron 

of the Gocdd PAmnacoceaa ieeryoidea, in Coimbatore (India). 

MAi,W)cn, J R A new epliidiphagoiis fly from Coimbatore. Memotrs oj 
the Department of Agf {.culture of Indta^ Entomological Senes Vol., VIII, No. 7, 
pp. 67-68. Calcutta, 1924. 

Leucopis [NcoleucoptR) luteicornis found in Coimbatore as a parasite 
of the Coccid Phcnacoccm iceryoides Green ("rain-tree mealy bug"), is 
described as a species new to science. G. T. 

131. Study of the Methods used for Control of the Olive-fly (Dacus 

oleae) in Portugal. 

Rc port oi Mr. A l'\ D)C vSkabra, Head of the Section for special studies in 
the I/iborali>ry of plant Pathology Vcri.s.siiiio d'Almeida ", iit C<)imbra, 
transmitted hy Mr. E Eulo, Dt legate of Portugal at tlie International Institute 
of Agriculture 

Inlrodiuium, The Portuifuese Mission for the study of biological 
and chemical methods for the control of the " olive-fly " {Dacus oleae), 
has not at i)revsciit got beyond a general organisation of the work to be done 
in the country 

In Portugal the olive tree is not an object of great care: periodical 
pruning ofK-ii neglected, rarely tilled, hardly any manure applied. This 
hardy tree, thorouglily well adapted to our clinuite, has endured all the 
inclemencies of its sut roundings without ceasing to develop and to fruit. 

Care of the olive, and an endeavour to carry out control of its parasites, 
and to diminish the consequences of disease, were aims which our agri¬ 
culturists liad never set themselves 

A few years ago the olive in certain paits of the country wavS attacked 
by \ery grave epiphytic disease. A disease of the roots, ver>^ similar in 
its results to that ot chestnut, walnut and other trees, has recently caused 
the death of hundreds of fine trees. T''nhappily, from other regions, serious 
infection is rej)orted, caused by the Batillus Sava^tanot (Bacterial tumour 
of the olive) which has naturally caused anxiety to growers. 

The studies on the " oUve-tly " carried out by the methods wliich we 
have selected in the endeavour to obtain abundant mateiial fiom all parts 
of the country, showed not only the imjiortancc of these epiphytic diseiises, 
but also their wdde extent. 

If those studies can be continued for 3 or 4 more years, without dinii- 
nutiou of the impetus which the Public Authorities have given, it should 
be possible to draw definite conclusions as to the inqiortance and the ef¬ 
ficacy oi the methods eniplo^xd against IK oleae, and also to obtain a 
thorough knowh dge of all diseases and enemies of the olive-tree in Portugal. 

The results of these studies, of such economic and scientific interest, 
will be in proportion to the amount of support wliich tlic^- continue to re¬ 
ceive from the Public Authorities, and from those principally interested, 
the growers. 

The present organisation for studying the means of control of D. oleae 
in Portugal. — After the International Conference held in Madrid in 1923 
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with a view to the conrol of the olive-fly at which the author had the 
honour to represent the Portuguese Government, and was charged by 
the Director General of Instruction in Agriculture, Prof. Azevkik) Gomes, 
and by the Director of laboratory of Vegetable Pathology, Prof. Souza 
UA Camara, to draw up a plan of work for studying the methods recom¬ 
mended abroad for the destruction of Dacus and for the study of the 
biology of the insect, of its parasites and natural enemies. 

The author has endeavoured first of all, to be as completed informed 
as possible, on the present state of the question in the different countries, 
where they have already worked for some years on the solution of this prob¬ 
lem, especially Italy, Spain, I'rance and Seibia. The importance attribut¬ 
ed to the two chief methods of control, the chemical and the biological, 
make it essential to collect all possible information in the country on this 
subject; no other means being available, as none of the methods recommend¬ 
ed abroad for the control of the fly have as yet been seriously tried, a 
scheme of work has been drawn up, which was presented at the beginning 
of last year to the Director General of J^e^ncultural In&tniction, and pub¬ 
lished in our report on the Conference at Madrid (i) (Part of the report 
is given below). 

Orgamzahon of experiments and special iiivestigaiwn iiuork. — In con¬ 
sidering the present state of our knowkdgc on the biological study of 
the D, oleae, of its parasites and the means advised for Ihh control of 
this species, which is so destructive to our olive groves, it is evident that 
a special seivice must be organised for investigation and experimental study, 
which will be able to draw definite conclusions as to the efliciciicy of the 
methods to be recommended to giowers as being the most practical and 
economical to adopt in defence of their plantations. ^ 

The laboratory of Plant Pathology, and especially the Section for 
Special Studies at that institute, should be charged with the direction of 
these services. 

In the different parts of the eountr>% where olive growing is most in¬ 
tensive, or in other paits, where biological t)bbLrvati(m of the “fly “ or its 
parasites, may have special interest, espenmental stations should be estab¬ 
lished to test the treatment and for the direct observation of D, oleae. 

In other parts, where the olive is not of so much importance, observa¬ 
tion stations will be installed, exclusively lor gathering information 

The Special Studies Section of the Laboratory will become the Central 
Station and will be linked to all the experimental and information sta¬ 
tions. 

The different stations should, where necessary, keep up a direct corre¬ 
spondence with the growers in the different areas. 

Special Organisation of Services. — The Central Station (Section of 
Special l.^aboTatory Studies) independently of direct observations andexper- 

(i) International Conference held at Madrid for the control of Dacus t^eac, or 
the olive fly (mosca da aaeitoua). Report presented to the General l>ireLtor of Agrictil- 
tutal Instruction, Dr. Mario Be Aizcvedo Gomes, by A, F de Seabra, Portuguese Del¬ 
egate to the Conference (Coimbra, 1924, p, 58, map i). 
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inj!eiits on treatnient, which it should cany out under the same conditi6ns 
as those applying to the experimental stations, should also direct the orga¬ 
nisation of all scientific and experimental investigations as regards these 
studies, furnish all the necessary instructions to these stations and put 
at their disposal the necessary means for work. 

In these experimental stations, as well as at the Central Station, the 
work carried out in the plantations should be accompanied by meteoro¬ 
logical observations, made in the locality. 

The Central Station should receive periodical information from the 
different stations and material for study, specimens of blighted fruit, etc., 
in order that an exact knowledge of the invasion may be obtained Speci¬ 
mens of D. oleae and its parasites must also be procured from different 
parts of the country. 

The experimental stalion.s, besides carrying out the work confided to 
them by the Central Office and all the investigations on the biology of 
Dacm and its parasites, asked for by the Office, could also make other 
experiments and carry out other studies, with special regard to the appli¬ 
cation of the methods advisable in each district. 

To facilitate correspondence and the foiwarding of specimens, it will 
be necessary to obtain free postage, on the grounds of public utility, and 
as belonging to a national seivice 

The iiiforniatiou stations should lake entire charge of the correspond- 
dctice with the Central Station and when necessary, with the olive-grow- 
eis oi the distiict or ckpartment in wluch they are established. 

The staff ot the Central Station will be composed of the Head of the 
Section foi Special kaboratory Studies, a forest expert, an agricultural 
exiiert, and a denionstrator 

In the cx])onni{ ntal stations a forest expert and an agricultural ex¬ 
pert should be addc cl to the staff engaged in field work. 

The directors of experimental stations should vsend a detailed report 
eacli year to the Central Office, to be printed and used by the Ccmtral Sta¬ 
tion for drawing up an annual report. According to the decision of the 
Inleniational Confeiciic^ at Madrid, these reiKuts will be connimmcated 
to the Inlernational Institute of Agriculture at Rome, during the first 
half of October each year. The Institute must communicate the results 
obtained to the countries concerned in the shorte.st passible time The Con¬ 
ference of Madrid has expressed a wish that a permanent International 
Commission of Experts should be foimed, with a view to the study of the 
various matteis conceining the “ olive fly Tlus Commission must meet 
at least once a year. The first a.ssenibly will lake place at the International 
Institute of Agriculture in Rome. At each Assembly it will be decided 
where the next will be held 

The study of the biology of the D, oleae and of its parasites, as well 
as methods to be tried, as being the most practical and economical way of 
control ought to be rei>eated for two or thiee years in all parts of the 
country. 

Comlmtons m the {>nhjcct of the !>pecial service organization, — Having 
thus explained the importance to the country of llie organisation of 
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special services far the destruction of the “ olive fly by the use of 
artificial methods, as well as by biological or natural methods, it is suggest¬ 
ed that the service be considered of public utility and therefore come un¬ 
der the benefits of the law, by which means it can have practical and im¬ 
mediate realization. 

The chief direction of the services ought to be assigned to the Labor¬ 
atory of Plant Pathology, as it is tlie official institute of the Ministry 
of Agriculture and is organised especially for this work. 

Considering also, that very particular attention must be given to these 
studies for which it will be necessary to have a specialized investigation 
staff, the direction ought to be entrusted to the Section of Special Studies 
of that Laboratory which is at present established at Coimbre, one of the 
most centrally-situated parts of the countiy^ and ver\’ important from the 
point of view of olive culture. 

Considering the importance of investigations carried out in different 
climates and altitudes, the experimental stations will be established in the 
districts of Braganza, Coimbre, I^eiria, Castelo-Branco, Saularem, Lisbon, 
Beja, and Faro. 

The exi^erimental statitm of the district of Braganza should be estab¬ 
lished at Mirandola where olive culture presents a special interest 

The experimental station of Castelo-Branco should be established in 
a district particularly rich lu olive groves. This station, as well as that of 
Mirandola, ought to possess an experimental field for trial treatments, and 
investigations on the biolog>" of the 1 ), oleae and of its ]jaiasites. 

The experimental station of Leiria should be established under the 
same conditions. At Santarem, because of the exceptional im]>ortance of 
the olive plantations in this district, in addition to the experiniental sta¬ 
tion, which could be established at the Agricultural School of the district, 
having also an experiniental field, there ought to be other experimental 
fields in different areas for the study of meUiods of treatment and of the 
biology of the ‘‘ fly and its parasites 

The station of B{\ja .should be established also in a district rich in 
olive-trees, such as Moura, for instance. 

Owing to the si>ecial conditions of the area and particularly of the cli¬ 
mate of the province of Algar\^e, the experimental station of Faro presents 
a special interest from the point of view of the biological study of the insect 
and its parasites. The investigations of this station might preferably be 
made in the neighbourhood of St Bras de Al])ortel, far fiom the coast, 
and close to Tavira, near the sea. 

Information stations should be efitablivshcd in agricultuial di.stricts 
and sub-districts where they do not now exist. These infoimation stations 
will be a very great advantage in the .study of the distribution of the 
“ fly ” and of the parasites that might be discovered in the future in the 
couTitr>\ 

The technical staff entrusted with the direction of the Central Station 
and of the experimental stations must deal only with their own sjiecial 
studies. 

A special fund must be allowed for the travelling expenses of the 
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techmcal staff, for salaries of the staff, for purchasing material for exper- 
. iments and material for study. 

The plan given above has been officially adopted. The stations of 
Coimbre, Santareni, Borba (instead of Mourn as at first suggested) and Sil- 
ves (instead of Faro) have begun work under the direction of the scientific 
agricultural experts, J^uiz Magai^hXes, Eduardo de Almeida, Camara 
Manuel and Almeida de Bivar. 

Experimental fields, independent of these stations, have also been 
established in the olive groves of the Higher Institute of Agriculture and 
at the Central Agricultural Station in Lisbon. 

Preliminary work. — Although very widespread in all parts of the coun¬ 
try where the olive tree is cultivated, the species D. oleae, is still confused 
by growers, because of the nature of the harm done, with other parasites 
of the olives, particularly with Prayi> oleacllm with regard to insects, 
and with Gloeosportum oUvarum among cryptogams. 

(In the adoption of the scheme of investigation, a circular was sent to 
the most important growers of the country, containing the necessary in¬ 
structions for obtaiiiing the greatest possible number of samples of parasit* 
ized olives, from all parts of the countr>\ as well as detailed information 
on the inijiorlaiice of the invasion. 

The samples of parasitized oliv^es were specially intended for studying 
the chorograpluc spread of the fly and for the veiification of the existence 
of its parasites. 

Nearly six hundred circulars were sent by the Special Laboratory 
Study Section. At the same time the Ceneral Director of Agriculture in¬ 
structed liiSj^gricultural statistics assistants to correspond with the Lab¬ 
oratory, and tried to obtain also as great a number of parasitized olives as 
possible. 

Meanwhile the staffs of the stations organised for studying experimental 
methods for the control of Dacus, tried to obtain and forward to the 
Central Station a large number of specimens from their districts. 

In a tew months it has been possible to organise a system of official 
and private corT€\spondence, wliich has kept us well informed of the advance 
of the invasion. 

The meteorological conditions severely handicapped chemical exper¬ 
iments. However, several hundreds of trees were treated in the experi¬ 
mental fields of the different organised stations. 

The I/otrionte process seems without doubt the only one which can 
be adopted profitably in the country, because of the irregularity of the 
seasons. 

The experiments to control the fiy by artificial means, being thus hand¬ 
icapped, especial attention was given to to the study of biological methods 
and in trying to obtain a large number of parasites of the “fly ", and 
limiting ourselves for the moment to "ascertain the species, and to know 
tEeir chorographical spread and their numerical importance. 

Very concise instructions have been distributed to all the growers 
and to the staff of the (General Direction of Agriculture who were asked to 
collaborate in this study, also a number of little wooden boxes were sent. 


— Agf. ingl. 
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{A the type tised by the laboratoty at Washington for the study of 
“brown tail moth (Eu^octis ckry$(jfrhoea). 

In a few weeks several samples of the parasitized olives hud been col¬ 
lected in the Laboratory, by which means the existence of “ Bacus " and 
other olive parasites, especially Pr. oleaellus, have been verified. 

The elaboration of an annual report on these studies is very difficult 
at this time of the year, which is just the time of the greatest activity of 
the investigation and expenmental work. 

The period when the “ fly " and the affected plant are at rest seems to 
be the only time available for this work. The months of February, March 
or even April, would be the most favourable for us at least, to collect the 
results of the work and to elaborate a general report on the results. 

First trials of treatment, — The first trials of treatment were carried 
out in the experimental fields of Coimbre, Santarem and Borba. 

The insecticides used in these expenments were prepared at the Cen¬ 
tral Station and forwarded in concentrated solution to the stations, 


The following formulae were tried: 

Molasses. 

Honey. 

Glycenne . 

Arsenate of soda. 

Water. 


65 parts 
2 

2 " 

10 


Liquid glucose 
Copper sulphate 
Citnc acid. . . 
Water. 


7 kg- 

700 gm. 
40 - 
10 


Molasses . . . 
Copper sulphate 
Citric acid. . . 
Water. 


7 kg- 

700 gm. 
40 

10 1. 


Molasses. 

Copper sulphate. 

Citnc acid. 

Arsenate of soda. 

Water. 

(dilute with three parts water). 

Molasses.* 

Arsenate of soda. 

Water.* . . . 


7 kg 
700 gm. 
40 
400 
20 1 . 


10 kg. 
300 gm. 
90 1 


Molasses. 10 kg. 

Arsenate of soda.200 gm. 

Water. go 1 . 































Holasses.... . . . i X5 tg. 

Alienate of soda . * ..300 gm* ^ 

Molasses. .. 19 kg. 

Arsenate of soda.200 gm. 

Water.100 1. 


Molasses. . . . 
Arsenate of soda 
Boracic add . . 
Borate of soda. 
Water to . . . 


5 kg- 
200 gm. 
200 
200 
10 1. 


Molasses. 5 kg. 

Arsenate of soda. 200 gm. 

Boradc add . ..200 

Borate of soda...“ 200 

Water to. 10 1 . 


Li(juid glucose . 
Arsenate of soda 
Boracjc acid . . 
Borate* of soda . 
Water to . . . 


5 kg. 
200 gm, 
200 ” 
200 '' 
10 1. 


The employment of these insecticides was rendered almost useless, by 
the continual and abundant rams of the season. 

At O^inibre, according to the report the Director of the station at 
the National Agncultural School, nearly 1500 trees were treated. 

For direct spraying, rods of three or four metres in length, adapted for 
ordinary splaying and ised in the northern part of the country for 
treating vines hung from the trees, were successfully employed. 

The difficulty of promptly obtaining sheltei for trials of the Dotrionte 
method, hindered its employment dming 1924. 

At Borba, the same formulae were tried, but the rains interfered 
with keeping up these treatments. To ap]>ly the Lotrionte method, 
shelters of sheet iron, tiles and cork weie tried, the last being the most 
economical and suitable for the district. 

At Santarem, several trees were treated by employing exclusively the 
direct spraying method. 

At the Silves station, owing to special conditions, chemical treatments 
were not tried, but sufficient material has been collected to begin new 
treatments when convenient, and three thousand tiled shelters have been 
built already for the application of the Lotrionte method. 

JFirst studies on the biology of D, oleae and its parasites, — The biolcn 
gical study of Dacus and its parasites was started rather too late to be 
able to estimate the number of " fly generations in the different parts 
of the country, and to follow the biology of its parasites, 

It is thought that only the eggs of the last but one generation were 
obtained, the grubs of which hatched towards the end of October. 

[t«3 
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The number of parasites obtained up till now is still limited. Nearly 
all these parasites came from olives from the Al^mtejo province. 

All observations on this subject of view axe preliminary, as material 
arrives every day from different parts of the country. 

132. Control of tlie Olive Fly (Dmcus oieae) In Portugal. 

X)k Seabra, a. P. Instru9oes sdbre os processes acoselhados para comba- 
ter o Dacus oleae on Mosca da Azeitona. (Minist^rio de Agricultura. IHregcIo 
Geral do Ensino e Fomento. I^boratorio de Patologia Vegetal Verissimo d*Al- 
meida), pp. 25, Fig. 8 Coimbra, 1924. 

In Portugal, Dacus oleae, commonly known as “ Moscada azeitona '' 
and wrongly called '* Gafa a word that should only apply to that disease 
of the olive resulting from the Gloeospormm ohvarum Almeida which has 
for a long time caused great damage— in many cases exceeding 10-15000 
contos a year (an equivalent of 56-84 million francs, at par) 

The first generation of the fly, produced by the winter flies, appears 
at the end of March. The individual flies of this reproduction cause a 
disease in the olive which increases in intensity as the frmt develops, be¬ 
cause of the advent of successive swarms of flies that continue to repro¬ 
duce until the end of October. During the most prolific period of the 
propagation of this species, i. e., June to September, the metamorpho¬ 
sis of the insect required 23-25 days (1-2 stage of egg, 12-13 that of larva, 
and 10 as chrysalis); 8 10 days after the appeaiance of the adult fly the 
females deposit their first eggs 

Nothing has been attempted in Portugal up to the present time to 
free olive trees from the pest The object of this publication is to diffuse 
knowledge of methods of combatting the pest by chemical and other 
means e. g., spraying, immersion, combined spraying and immersion 
etc,, and by natural or biological processes (i. e., making use of the natural 
enemies of the D. oleae) such methods being already well known and 
largely used in other countries where the olive is cultivated ; tlie^^ could 
be improved and applied to the olive in Portugal, and adapted to the 
conditions of local cultivation. The publication also supplies information 
regarding the organisation of the artificial means of fighting the disease, 
the spraying apparatus, and the preparation of insecticides. 

Besides directly fighting the insect, it is also imperative to pre¬ 
vent its propagation by eliminating as far as possible, conditions that 
further its development. There should be mentioned among preventive 
methods: i) Scrupulous cleanliness of oil-presses, the lining of their win¬ 
dows with narrow metal nets, in order to prevent the fly larvae from 
being carried over on the olives, becoming detached from the fruit, and 
completing development on the spot, and so increasing the numbers 
of the adult insects. 2) Abolition of the method of beating olive bran¬ 
ches ; this results in the scattering of a quantity of larva-laden olives, 
which, especially when the groves are in close proximity to thick hedges, 
results in unimpeded development of the larva and propagation of 
the fly. 
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135 The €k>i:itrot of the ^ Olive Fly ** {Dmcus oieae) In Genie (Spain)) 

I/a cainpafia contra la mosca olearta cn Cenia Boletin mensual de ohvtcuh 
tura y elabofac% 6 n moderna del autte de ohva. No 71, p 476 Tortosa, 1924 

In 1924 the '' Estaci6n Ohvarer ” at Tortosa, with the aid of the 
Consejo Provincial de Fomento'' at Tarragona, and with the consent of 
some proprietors at Cema, earned on a campaign against the oh\e fly '' 
{Dacus oieae), applying the spraying method on about 12,000 olive trees 
divided into 3 lots 

In the first lot, situated at a height of 350 metres, the treatment was 
begun on 2 July For the first four sprayings the ordinary insecticide 
mixture with a basis of sodium arsenate and molasses was used the fifth 
spraying w«is with Bordeaux mixture and the sixth with sodium arsenate 
All the oli\e trees, including those ol the Hmpeltie vanct>, which is 
first attacked b> the ' fl} , bore eiitirelv hcalth> truit The few olives 
which had fallen to the giound ha<l been detached from the tree through 
the inttiise diought The aisenit at the strength of 2 parts per 1000 
caused some scoiclung, the solution at i per 1000 did not The olives on 
the prop< rty boidtiing the lot under treatment were damaged by the fl> * 
to the extent ol about 90 those ot the ' P.mpeltit vanet> were all 
attacked about 50 ol the M<irons \aTiet>, \erj hard\ and lesistent 
against the fiv , were attacked 

In the second lot (> spraMiigs were given rathei late, but still in time 
owing to the ^low development of the olives the ordinaiv msectieidc mixt- 
uie and Hordeau\ uuxtuie were use<l About 3 % ol the ohv^es were punc¬ 
tured b} the flv of the lirst genciation but the punetuxes completely 
(leatnsed On the holdings in the iniiiiediate vieimtv, not subjected to 
the tieatnient almost the e ntiie erop was lod , it was diftieiilt to find olives 
which were not woiin eaten 

In the third lot, which contained as man> as boe^o olive tites, sprayings 
with the ouhnaj> inseetieide mixture and Bordeaux mixture were used at 
the light time it is calculated that not moie than 3 pei 1000 ol the ohves 
were punctured by the fly C> T 

134 Brassofis istmia, a. Macrolepidopteron. Injurious to the Coconut 

Palm and other Plants, in the Republic of Costa Rica. 

L,a plaga de gusanos en la eomarca de Bmi6n Boletin de Fomento, Year V, 
No 1, p 68, 2 tab San Jos6, Costa Rica, 1924 

At the beginning of July, 1924, there appeared in the neighbourhood 
of Lim6n a ciaterpillar, in all probability imported with vegetables and 
fruit from Andres Island or from Jamaica, which was recognised as belong¬ 
ing to Brassohs tsimta 

This insect multiplied to an extraordinary extent and its larva 
fed with great voracity during the night, especially on the leaves of va¬ 
rious plants, whereas during the day it remained hidden It prefers 
the sugar-cane, cocoa tree, coconut-palm, and in the absence of these 
host plants, the banana 
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Ill the erf adequate means of ooutrol it has uot been possible 

to destroy the pest with suffideut rapidity and it has thus destroyed neat 
l^ixndu and Cieueguita, extensive coconut'-palm plantations ^ by devouring 
the apical bud and the heart the caterpillar has caused the death of the 
plant. 

The Government has organised an energetic campaign and it is hoped 
that the measures adopted will prevent the propagation of the insect. 

a T. 


135. Insects Injurious to the Vine* 

VlVABEW, h. Entomologia AgrariOy Vol. I. Insetti nocivi aUa vlte. Second 
edition (Biblioteca Agraria Ottavi, Vol. CX). XV, 350 pp., fig. 93, Casale Mon- 
ferxato, Ottavi Bros., 1924. 

This is the second edition, — slightlj^ altered and greatly improved by 
numerous additions, — of the handbook printed for the first time in 1912. 
It pro\dded the practical agriculturist with a simple and concise guide¬ 
book enabling him to distinguish species of insects that do most damage to 
the vine. After dealing with the general chaiacteristics of insects and their 
classification, descriptions are given of the principal types of Rh3mcoptera, 
Thysanoptera, I/Cpidoptera, Coleoptera, Hynienoptera, Orthoptera and 
Diptera that ate injurious to plants • in each case, the best methods of 
combatting the evil are given, i. e., those that have proved to be most effi¬ 
cacious, easiest of application, and the most econondc in practice. 

The Appendix gives descriptions of a few acaridae, and of a nematode 
{Hekrcdeta radtcicolu) and describes methods of control. 

G. T. 

136. Frankiinothrips myrmicaeformis n. sp., a Thyaauopterou 

found on the Vine, near Bengasi (Cyrenaica). 

Zanon, V. Nuova specie di Frankliiiothnps (Tlij^siinoptcia) rinvenuta 
a Bengasi. Extract from the AtH della Pontificta Accademia delle ScienM§ 
Nuovi Lincet, Year LXXVII, Q pp , figs. 3 Rome, 1924 

A description of FrankUnoUinp^ myrmteaeformts n. sp, (Thysanoptera), 
from the only example found, in August, 1920, on a vine leaf, at Fueihat, 
near Bengasi (Cyrenaica) The author does not consider this insect in¬ 
jurious to the host plant, but perhaps attracted to it in search of prey, 
by the presence of Rehthrips aegyphaca Marchal, which had for some years 
infested the vines in the gaiden where the new representative of the Frank- 
Unothrips gen. was found and of which only two species are at present 
known (Fr. vespiformis Crawf. and Fr, tenuicornis Hood), discovered in 
some localities in America. 

The description of Fr, myrmicaeformis is followed by a detailed com¬ 
parison between the morphological characters of this and Fr, tenuicornis, 
to which the former is similar. 

O. T. 

IiilMist} 
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Tbm Ckicdd Cbion^ph 0iM and ita DUItoion In Vrudony* 

Tmtrjiw^o* Pbujfpo, A. Chtonaspis citri Const. Cochinilla de los citios. JZa* 
p 4 bUca Orientai del Uruguay^ Mimsterto de ^Indusirtas, Defensa Agrioolap Bo» 
leiin mensuah Year V, Vol. 7-8, pp. 109-112, figs. 3. Monte Video, 1924, 

Chiomspis citri Const. [Howardia c«^nBerl. and Leon.), which’attacks 
all the aereal parts of the bitter fruits (oranges, mandarins and lemons) 
is one of the now numerous coccids unknowingly introduced into Urugu^ 
with vegetable products from abroad. Its presence was only reported some 
years ago in the Republic, where its slight attack was at first limited to 
the Department of Monte Video, To-day, however, not only are bitter 
fruits noticed to be much infested on properties in the neighbourhood of 
Monte Video, but also, in consequence of the rapid diffusion of the coccid 
across the Uruguayan territory, the parasite is beginning to appear in 
considerable numbers in the plantations of the principal bitter-fruit zones 
of the Departments of Salto, Rivera and Cerro Largo. 

A description of the species is given. 

The first generation of the insect begins to develop, in Uruguay, about 
the end of September and the beginning of October, 

Frequent winter spiayingb (3 or 4, at intervals of 15 or 20 days) with 
Rubina ", petroleum emulsion and sulphate of lime solution, have been 
found the most effective against tliis insect. 

G. T. 


138. Insects Injurious to Forest Plants in Italy. 

Ckcconi, G. Manuale di En 0 mohgia foresUHe, Volume XIX-f-630 pp., 
figs. 786. Padua, 1924. 

The author, who was formerly a lecturer on Zoology at the R. Institute 
of Forestry at Vallombrosa and the Higher R. Institute of National Fores¬ 
try at Florence, and is now Director of the R. District Phytopathological 
Observatory for the Marches, with its head quarters at Fano (Prov. of Pe* 
saro), has completed bis Manual of Forest Entomology, which is the first 
of its kind in Italy; it was first published in brochure form in 1914. 

Besides the introduction and some pages in which the dassificatfon 
followed by the author is set forth, the volume contains seven chapters 
on, respectively, Orthoptera, Dermaptera, Lepidoptera, Hemiptera, Coleop- 
tera, Diptera and Hymenoptera. 

The diffusion of the separate speaes reported as injurious to Italian 
forest plants is indicated ; then follow the morphological and biological de¬ 
scription of the insects, their habits, ther relations with the plants which 
harbour them and the natural and artifidal means of combatting 
them. 

The volume contains three indexes: one for the insects in question, one 
for the plants and one for the artifidal remedies mentioned or described. 
786 illustrations are inserted among the 700 pages of the text. 


G. T. 

[isy^us] 
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X39. The Gipsy Moth ** (LynuMtHn dispar) Injurious to file O^taut 

in Switaserlanil. 

Batotjx, H. Apparition du bombyce disparate daiisim taillis de ch&tai* 
gmer an Tessin Journal FovesHer Suisse, Year 75, No 11, pp 223-227, i fig , 
I Plate Bern, 1924 

Ltpatis dispar (Lymantria dtspar) has appeared here and there in the 
forests of Switzerland, but without causing great damage. 

After the attacks in 1888 and 1907, quickly stopped in the first case 
by the effective intervention of the numerous natural enemies of the insect, 
and in the second by a sudden change of temperature, in consequence of 
which attacks there was only a loss of growth in beeches and larches, which 
were deprived of their leaves, the caterpillar of the “ gipsy moth'' has 
again appeared in Switzerland, during the summer of 1924, m a copse of 
chestnuts in the canton of Tessin 

All the trees over an area of about five hectares have been completely 
deprived of their leaves 

Owing to the natuial enemies of this pest and to the hardiness of 
the chestnut, the damage has not assumed serious proportions. 


0 T 



CURRENT NOTICES 


Legislative and Administrative Measures. 

140 Argentina : Measures of Control against the Pink Bollworm 
and other Cotton Parasites. — The “ Divisi6n de Defensa Agricola, 
Policla de los vegetfiles ** in Argentina has issued regulations by a De¬ 
cree of 2 July J 924, rebting to the pink bollworm, locally known as Lagarta 
rosada " (Gelechta gossypielln), to supplement the previous decree of 10 June 
1924, published for the same purpose of agricultural protection. The 
national territories of the Chaco and Formosa and the provinces of Santiago 
del i^stero and CorrientCvS are scheduled as infested by the “ Lagarta rosada ” 
or pink Ix^llworm No c|uaniity of cotton bolls or seed which may l>e found 
ill these areas may be transported outside the area, unless accompanied by a 
certificate of health, countersigned by the competent authority, on wliich it 
is stiited tluit the seed has lieeu subject^ to the processes of disinfection in¬ 
dicated in tlie regulations l?stablishments for cleansing and handling cotton 
bolls or seed must be registered in a sjiecial Register of the Department of 
Agriculture and Agricultural Protection, and equipped with the necessary dis¬ 
infecting plant, and may not begin work without authorization from the De¬ 
partment which proceeds to hold the required inspection, and on request will 
supply official jdans for the instillation of disinfecting chambers The disin¬ 
fectant recoimnended by the (.ioverument regulations is carbon bisulphide in 
doses of 400 gm. per cubic metre and left to work for 24 hours at a minimum 
temperature of and if possible at a teinjxirature of from 2toi ^^C. The 
establislmients are however authorised to employ modem systems of disinfec¬ 
tion other tlian the official. CVovemment disinfecting stations will be estab¬ 
lished by the Ministry of Agriculture, when and where considered desirable. 
Quantities of seed, w^hether intended for sowing or merely in transit must, 
be accompanied by a label showing fhat the necessary disinfection has been 
carried out. Breach of the regulations of the Decree is punishable with unme¬ 
diate destruction of the seeds or of tlic whole crop and with withdrawal of tlie 
ofi&cial licetise granted to the defaulting establishment, without prejudice to the 
heavier penalties imposed by the Codes. 

As regards the methods for prevention and destruction of other cotton 
parasites, specified in the Decree of 10 June.1924, the instructions, published 
in the pmceding circular No. 180, dated 27 October 1923, by the Ministry of 
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i^^ricuHuxe, axe xiiad^ obligatory. (Ministerio de Agricultura d$ la Naddt^ 
Saccidn de Propaganda e Infortnes, Circular No. 306I Buenos Aires, X924), 

141. Braj^: Reduction of the Price of Coffee intended for Home 

Consumption. — The President of the Republic of Brazil has lately 
given assent to a law voted by the Congress, giving power to the President 
himself: to prohibit the export of coffee, up to 5 % of the quantities in¬ 
tended for export preference being given to coffees of grade 7 or inferior grades; 
to regulate the distribution in the States of Brazil of the quantities not exported, 
as also the home market prices in accordance with the requirements of consump¬ 
tion in Brazil, as reported in the first six mouths of the year 1924 : and on 
the question of distribution and of payment to consult with the coffee produ¬ 
cing States. {Brazil Ferro-Carrtl, Year XV, Vol. XXVIl, No. 373). ' 

142. Exemptions from Customs Duties for certain Foodstuffs of 
Prime Necessity. — A Presidential Decree has been published, exempting 
from customs duties rice, maize, beans, potatoes, condensed milk, butter, 
lard and dried meat or ** xarque with the object of bringing down the prices 
on the Brazilian markets of these articles for home consumption. 

A Bill was also brought forward in the Chamber for exemption in the 
Customs from the tax of 6 % in gold for the following goods: lard, dried meat, 
condensed and other forms of preserved milk, dairy butter, fresh fish, fish dried, 
salt, or otherwise preserved, certain kinds of cheese, fresh or preserved fruits, 
rice, wheat and wheat flour, maize, potatoes, onions, olive oil, kerosene. {Brazil 
F^rro^Carrth Year XV, Vol. XVII, No 369). 

143. United States : Federal Forest Legislation. — Measures have 
been enacted for the protection of forests and the re-afforestation of denuded 
or non-forested lands, and to ensure the continuous production of timber. 
The Secretary of Agriculture shall act. as regards the application of the regula¬ 
tions issued, in co-operation with the appropriate officials of each State or of 
any other public or private body having competence in the matter. vSpecial 
attention will be given to the protection of forest land from fire, and while in the 
course of this co-operation with the several Stales due consideration shall be 
given to the protection of watersheds of navigable streams, such co-operation 
may, in the discretion of the Secretary of Agriculture, be extended to any tim¬ 
bered land. Fiscal measures will be prepared designed to encourage the conser¬ 
vation and growing of timber, and methods of insuring standing timber against 
losses will be investigated and promoted. A sum of ^.500,000 dollars will be 
appropriated annually to enable the Secretary of Agriculture to carry out the 
provisions of this legislation. 

In co-operation with the various States steps will be taken to procure pro¬ 
duce and distribute forest-tree seeds and plants, for the purpose of establish¬ 
ing wind breaks and shelter belts upon denuded or non-forested lands so as to 
give protection to forest plantations. A further sum of 100,000 dollars will 
be placed at the disposal of the Secretary of Agricultur#for this purpose, and 
a similar sum will be appropriated for expenditure in assisting owners of farms 
to improve their land in this way. 

For the purpose of regulating watercourses and encouraging the produc¬ 
tion of timber, the National Forest Reservation Commission shall have power, 
on the report of the Secretary of Agriculture, who will in this case be assisted 
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by tbe Diiectcwr of the Geological Survey, to purchase, on agreed conditions, 
either forested or denuded lands or other lands. 

The Secretary of Agriculture is authorized to accept, on behalf of the United 
States, from owners of lands chiefly valuable for the growing of timber creeps, 
the title to any such land either as a gift or bequest. Any lands to which title 
is accepted shall become national forest lands subject to the provisions of the 
Act of I March iqn and amendments thereto. The donor may in all cases 
reserve rights in respect of the present stand of merchantable timber or of 
mineral or other rights on the laud so accepted, and for a period not exceeding 
twenty years. 

The President of the United States has power to establish as national for¬ 
ests, or parts of national forests, any lands within the boundaries of Govern¬ 
ment reservations, other than national parks, reservations for mineral deposits 
or water-power purposes, national monuments, and Indian reservations (Pub¬ 
lic No. 270, 68th Congress, H. R 4830 and Internatumul Institute of Agncul* 
Hire, Legislative Texts, No. 15, 1924) 

144 United States: Inspection Division Established. — On August 
jst the Secretary of tlic InU^nor issued the following order : Effective August i, 
1924 : all investigating forces of the several bureaus of the Department shall 
be consolidated into a division under the office of the Secretary, to be known 
as the Insj^ection Division, Department of the Interior. {New Reclamation 
Era, Vol 15, No 9, Bureau of Reclamation. Washington, D. C, 1924) 

145 Madagascar: Regulation of Sericulture. — A Decree of 2 August 
1924 has made regulations for the sale of silkworms, instruction in and study 
of sericulture, and prizes for silkworm breeders. The .sale of silkworms in any 
part of Madagascar is prohibited except under special license, such license being 
granted only to persons who are known to be experts in th production of seeds 
free from divsease If necessary the silkworm breeder is required to be able to 
make examinations under the microscope The breeding bags cannot be offered 
lor sale except with a seal attiiched bearing the name of the seller and the date 
of marketing, and they are at any time liable to inspection 

Instruction in sericulture is given at the Nanisana Agricultural Station 
which carries out the investigations necessary for tlie improvement of sericul¬ 
ture and arranges for the sale of selected seeds, as contained m tlie breedmg 
bags, at the price fixed by decision of the Governor General. Seeds are also sold 
under the same conditions by the Antsirabe and Ambatofinaiidraahna Stations. 

A premium is allowed to the breeders of 20 centimes per kg of cocoons 
sold to the spinning establishments, provided such cocoons have been obtained 
from seeds coming from the sericultural stations or from authorized sowings. 
An <tnnual premium of 400 francs is granted to the spinner who produces thread 
lor export, for each tray reeling frem more than three filaments and a premium 
of the same amount is granted to the accessory troys, in the proportion of one 
accessory for every three trays reeling from more than three filaments and less 
than six and of one accessory for every two trays using more than six filaments. 
The annual production of thread must not be less than 60 kg. of raw silk per 
tray. The Decree is applicable on the provinces of Tananariva, Moramanga, 
Itaay, Vakinenkaratra, Ambositza and Fianarantssa. (Journal Officul de la 
Mip. Frang., 4-5 August 1924)* 
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146. Nyasaland : Measures for the control of Diseases of Plants 
and Animals. — Order No. 1 containing regulations for the prevention of 
the introduction and di 0 usion of plant diseases and pests.. — Order No. 6 relat¬ 
ing to the diseases of stock. — Order No. 7 for the protection of wild birds. 
{Supplement to the Nyasaland Government Gazette, Vol. XXXI, No. i, i Feb¬ 
ruary 1924)* 

X47. I^atvia : Production of Seed for Sowing. — The “ Instructions 
relating to the establishment of plots for production of seed for sowing are as 
follows: 

I. Establishment of cultivation plots for the production of seeds for 
sowing. 

(1) Plots for the production of seeds for sowing are established with the 
consent of the Department of Rural Bconomy and 011 the bfisis of an agreement 
made between the body establisliing the plot and the owner of t^e land, such 
agreement to be in writing and a copy sent to tlie Department 

Note, h'or the purix)ses of seed production plots farms must be selected 
when the land is well tilled and liighly productive, i e. which 3dekls crops 
of not less than 18 quintals of rye, i5 quintals of oats or of barley per 
hectare, 

(2) In the agreement the owner of the seed production jdot undertakes : 

(а) to grow on his own farm only the special kind of rye, Uirley, etc. 
specified in the agreement, so as to avoid any ixjsslbility ot mixture . 

(б) to restore to the establisher of tlie proposed plot, lliut is to say, the 
supplier of the seeds rec(uired, the quantity of seed received with a 25 % ad¬ 
dition, after which the selection of the seeds may be made in accordance with the 
provisions laid down. 

Note. For potatoes, a 30 % addition is Uj be made to the quantity to be 
restored. 

(c) to make the selection and separation of the seeds in autumn, lK*fore 
any sales take place and in accordance with the regulations, and then to sum¬ 
mon the representative officer of the seed production plot organiz<ition, who 
after liaving satisfied himself of the state of the seeds thus pro<luced, uuikt s an 
official report stating the quantity of seed and its grade in xjurity * a copy of 
this report must be at once sent to the Department of Rural Fcononiy. 

Note. If the organizer of the seed production ])lot finds that the seeds have 
not been properly selected, he may require the selection to be rejx'ated till the 
prescribed grade of purity is attained. 

{d) to offer for sale, for three years in succession, a cjuantity of seed, in¬ 
cluding that returned to the establisher of the plot, 6 times in excess of that 
received for the purpose of starting the plot. 

Note. This amount relates only to cereals 

(e) to oiler for sale only seeds of which the purity ad capacity foi ger¬ 
mination are guaranteed according to the regulations. 

Note Disputes are decided after inspection carried out by the Laboratory 
of Latvia and by a second Seed Inspecting Officer appointed by the Department 
of Rural Economy. 

(/) to plough and attend to the sown fields in accordance witli the clauses 
of the engagement entered into. 
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(3) The organiser of the seed production plots undertakes; 

{a) to supply to the owner of the plots seeds in suf^cient quantity for 
the sowing of the special area 

Note I . For seeds of forage crops the area must not be less tha« one-third 
of a hectare. 

Note 2 No exceptions can be made in this respect, other than with the 
consent of the Department of Rural Economy. 

(b) to pay premiums to the owner of the proposed plot For every quin¬ 
tal of cereal seed, sold before i March and accepted by the Commission as 
selected and separated in accordance with the prescribed rules, the premiums 
are as follows * 

First Crop. 

7 lats and 50 per cent for selected seeds belonging to choice strains ; 

{Officials payments are calculated m the projected gold currency, the gold franc 
(lat) = 50 Latvian roubles) 

5 lats for ordinary local strains 

8t‘0ond «ind Tliird Croj)s . 

5 lats for selected gram of the choice strains: 

5 lats and 50 per cent for the ordinary local strains 

For linseed 

First year, for every quintal of linseed well selected, approved by the 


Commission and sold. 15 lats 

for every quintal of ordinary local seed. 10 lats 

Second year and third year, 

for every qumtal of linseed selected and sold ... 10 lats 

for every quintal of local seed . 7 lats 


For ixitatoes 
First Crop: 

for every quintal of selected and choice potatoes . 1.20 lats 


for local of ordinary quality potatoes.i.oo lats 

Second and Tliird crop * 

selectedand choice potitoes.i 00 lat 

local ix)tatoes of ordinaiy quality.50 lat 


II Provision of the Seeds. 

(4) For the establishment of seed production plots, seeds cultivated in Lat¬ 
via must be employed and selected seeds from other countries, so far as the nat¬ 
ural conditions of Latvia allow 

(5) The seeds so grown m Latvia may include either selected seeds or local 
strains if not mixed Seeds from abroad must not show any signs of degene¬ 
ration. 

(6) The Department of Rural Economy is to summon a Commission of 
Experts to deal with the qu«?stlon of seed production plots and to decide on the 
kind of seeds which may be profitably cultivated in the different regions in which 
production plots are instituted 

(7) Farmers, etc , possessing good quality seeds of cereals, flax, potatoes, 
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and otb&t titops, may of^er them to the agricultural organkatious, aui^ying 
the following particulars; 

(а) District^ commune, name of farm and address of the cultivator; 

(б) seed licence; 

(c) specification of the kinds of seeds intended |or sale ; 

(d) length of time during which certain kinds have been cultivated; 

(0) average yield per hectare ; 

(f) sifters on the farm; if there are none, the name of the nearest place 
where there are sifters, with the distance from the farm in question ; 

(g) roads leading to the fann (and the distance from the railway), this 
hi case of a visit of inspection; 

(8) The agricultural organizations shall forwards copies of this information 
to the Department of Rural Economy. 

(9) In order to ascertain the quality of the seeds offered, a committee of 
experts belonging to the organization which is to carry on the seed production 
plots is to carry out a local inspection The day of this visit is to be fixed in 
advance by agreement with the Department of Rural Economy, in order that 
a representative of the Department may attend, if necessary 

(10) The Committee of Inspection makes an agreement with the owner of 
the seeds as to their price, in the event of the organization wishing to purchase 
them with the consent of the Department. 

(11) The seeds must be well selected, dried and separated : the extraneous 
matter present in the case of cereals must not exceed 2 %, in that of clover 
seed 5 %, and of linseed 3 %. The proportion of seeds capable of germination 
must not be less than 95, % for cereals, 90 % for linseed and hybrid clover:^ 
and 87 % for meadow clover. 

The proportion of hard clover seed considered likely to germinate is one- 
third. Potatoes must weigh from 50 to 100 grammes In potatoes for indus¬ 
trial uses, the proportion of starch must not 1^ less than 16 %, m table pota¬ 
toes, not less than 12 %. 

(12) If the selection of the seeds for the market cannot be made by the cul¬ 
tivator himself, because he has no sifters, he mforms the purchasing body of 
the fact and in that case the purchasers themselves undertake the siflit^. 

(13) The purchaser and the seller come to an agreement as to the cost of 
transport of the seeds, the charge for the sacks, etc 

(14) As regards the purchase of foreign selected seeds, the parties respon¬ 
sible for the plots make arrangements witli the Department of Rural Economy. 

Ill Supervision and Inspection of the CuUivation Plots. 

(15) The general supervision and inspection of the seed cultivation plots 
is in the hands of the Department of Rural Economy This Department also 
controls the activity of the organizations and the establishments which under¬ 
take the management of these plots and receive a Government grant for the 
purpose 

(16) If there is any default on the part of the party organizing the plots, 
whether an institution or a private person, the Department of Rural Economy 
has power to suspend the payment of the grant and to bring the defaulting party 
before the magistrate. 

(17) The seed growers stand to lose either the whole or a part of their claim 



to the grant referred to in § 3> if it becomes necessary on financial gioonds to 
cancel the appropriations proposed and required for the puxpqse. 

(18) Any seed grower wto has knowingly effected an admbdute or any 
other fmuduient manipulation of the various kinds of seeds will on the deed* 
sion of the Inspection Committee be deprived of his liceiise« and compelled^ 
without right of appeal, to refund the grants he has received, the amount of 
which will be added to that of the State taxes he has to pay. 

(19) The Department of Rural Economy fixes the number of the seed cul¬ 

tivation plots to be established on the basis of the sum appropriated for the 
piupose. ' » 

(20) The seed growers are expected to maintain the fertility of the soil and 
with this object they shall apply for a sufficient quantity of fertilisers, natural 
or artificial, taking into account the condition of the soil. They are to cultivate 
the soil in accordance with good farming methods, to select the seeds with every 
care, and to keep the ground weedeni and free from insect pests. 

Note, Under 20, more detailed instructions will be issued by the Depart¬ 
ment of Rural Economy where necessary. 

(21) (a) The Inspection Comniittoc, which includes 2 or 3 experts who are 
not interested parties, will visit the farm and satisfy itself as to the state of the 
sown lands; 

(b) The organizations responsible for the cultivation of seeds nominate 
the members of the Committee who are afterwards appointed by the Depart¬ 
ment of Rural Economy , 

(c) If the Department itself is responsible for the seed cultivation, the 
members of the Committee are chosen and appointed directly by it. 

(d) The report of the results of the Inspection must be sent to the Seed 
Testing Station, and until tlie institution of this Station, to the Department of 
Rural Economy 

(22) (a) The Higher Inspection Committee of the sown lands, which consists 
of two expert officers of the Department, the diiector of the Goveniment Selec¬ 
tion Station, a rei)resentative of the Faculty of Agricultiire in the University 
of Latvia, and of a representative of the Association of Agfricultural Officers — 
the chairman being either the Director of tlu Department or a person nominat¬ 
ed by him — decides on controversial questions and disputes. 

Note I. As soon as the Seed Testing Station is established it will be re¬ 
presented on tlie Higher Committee. 

Note 2 In siXH'ial cases the Higher Committee has the right to add to its 
numbers by co-option of comixteiit persons and to summon exi)erts. 

(6) Paymexit of the prices rc‘ckonefl iis follows per kilogramme of seeds 
ofiered for sale is made for the first three crops of forage seeds : 

30 centimes for meadow clover 
40 cats' tail gross. 

40 " " oat grass (A vena pratensis), 

80 " " wliitc clover. 

'' alsike clover {Trtfohnm hybridum). 

** cock's-foot grass. 


40 

80 
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(c) The owMT and the purchaser axe to agree as to the price of the seeds* 

(d) The counterfoils of the receipts issued to the purchasers of seeds form 
the owner's vouchers for the quantity of seed sold The body organizing the 
cultivation plots draws up a report showing the names and addresses of the pur¬ 
chasers. the quality and price of the seeds sold The original of this report 
countersigned also by the cultivating owner must be sent to the Department 
of Rural Economy, where it serves as the basis for the payments made under 
the head of premiums 

Note, If the owner of the first and second crop has sold a quantity less 
than that specified in § 2, he forfeits the right to receive premiums for the third 
crop. 

(e) If the owner of the seed production plot obtains especially favourable 
results, the representative of the organization in the presence of two witnesses, 
including an agricultural expert, makes an inspection of the sown lands, and 
draws up a report which he presents to the Department of Rural Economy, 
recommending the owner for honourable mention The Depxirtment of Rural 
Economy receives notice of this inspection two weekv<; before it takes place, so ^ 
that, if necessary, a representative of the Department may attend 

(/) The institution responsible for the seed production plots engages to 
do its utmost to induce neighbouring farmers to use only the kinds of seeds 
grown on its model farms, and also organises a succession of seed crops by means 
of seeds produced on plots already established, and endeavours to obtain gen¬ 
eral acceptance for tlie idea of forming agricultural associations for the special 
purpose of growing these seeds and no others 

(23) It is the duty of the Inspection Committee to satisfy ilsc^lf by means 
of a visit to the place of cultivation . 

(a) whether the seeds employed are completely free from impurities 
and are not mixed with other kinds , 

(d) tliat there are no weed seeds among the seeds , 

(c) whether the seeds liavo germinated satisfactorily and punctually : 

(d) that the seeds are not attacked by disease, such as Puccinia, Usti^ 
logo, etc , 

(e) that rye and the other cereals are sufficiently protected when fiower- 
ing against fertilization by other species 

If the presence of any factors which tend to prevent the normal develop¬ 
ment of the seeds is proved, official recognition will not be given to the seed 
crop. Similarly seeds that have germinated only moderately well are not 
recognised. 

Note I Grasses do not constitute a reason for refusal of official recogni¬ 
tion, except in the case in which the grasses grow so freely as to overshadow 
the cultivated plants and interfere with their proper growth 

Note 2. Where necessary, the Department will further define clause 23 in 
detail 

(24) If the quantity of seeds not approved exceeds half the seeds grown, 
the remainder of the seeds of that year will not receive approval and the 
owner will not have the -benefit of a premium If will be the duty of the 
owner to inform purchasers that the Committee 1 ms refused to approve his 
seeds. 
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Note If for two succe^ive years the seeds of an owner are not approved, 
his license will be taken away and he will have no claim to the grants 

(25) The names of the owners whose seeds have been approved as satis¬ 
factory are published m the daily papers and in the Bulletin of the Depart¬ 
ment of Rural Economy 

(26) The Department of Rural Economy reserves tlie right to mterpret 
the above proMsions 

T f8 Latvia : Control of the Manufacture and Export of Butter. 
— The Latvian (k>venimiiit has passed a law placing butter intended for ex¬ 
port imder special rtslnctions llie quantity of water contained in the butter 
must not exceed 16 % The kind of butter and the content in water will be 
fixed by laboratorus lobe established fortlic purpose placed uneki the Depart¬ 
ment of Rural Economy of tlu Ministry of Agriculture Pending the estab¬ 
lishment of these Labr^ntoius the I^tiboialorv^ of the TTiiivcrsity of Latvia 
iui<ltrtxik( s the analysis of the jmiduct On the basis of the results of analysis 
and also on the basis of the ojuiiion of a coimnittee of experts, the butter 
IS divided into thiee classes In the hrst class is placed butter which lias 
obtained fnuii u 1 to 15 ])Oiiits and isniturd butte-r and eontammg not 
more tliaii of witei in the seeond butter of from 71 tei n pomts, 

eontammg ilso of water m the third the product which his been 

ciwanlecJ less Hum 7 ]i{*ints is not u itural and cemlaiiis more tiian lO % 
of w,itci Txport of Imttci of lliiseliss is forbidden 

Built r winch liis tssv d ms|H(li(m tests and is intended fnr ex])ort must 
be s|x el ill) iiidu ite d witli an inspection m nk and the (jiiantity to be cx^xirted 
must n(^t be less than , >0 kg I he butler faetorus and pn\ate dairies which 
desire to lK(ome expoitets of butte 1 must ipply for registration with the De¬ 
partment (i Rui d Leononu of the Mmistiy of Agncullure this Department 
lining the sole right to msjKet registeud dames [Iniiniaiional In^iiHtte of 
Ivcgislitue lexts No *5 192^) 

1 \g Rumania: Measures for the Encouragement of Sericulture. 

I nder the titU e)t L iw Itvr tlu l^otectiem ot suieiilture ” the MiwiUnnl 
Vfif/J oi *0 \])ril i<) ] ]>ublislud i seiies of piovisions lelalmg to the super- 
Msion of the prcxliution md ^ tie of silkw'^um setel the pliutngot raull)crry 
trees and the genet il eneoiirig<ment of silkwoim breeding 

Ihe ])iodueti(>ii of silkwoim seeel is to be stiicth conhnetlto persoius, estab- 
hslineiits md u stiliilions holding (IThiiI lueiises from the Mmislrv of Agn- 
<ultiire‘ llie onl) proeiss |)ermitted is the Pistenr Lell or breending bag 
process <md all breeelmg is under (tonc mine lit mspeetion I he importation of 
seed IS le '-t rved to tin Ministry e xeejit lu the ease of lict.nscd silkwonn bleeders, 
who nuiy impoit the qu intity e>f seed retpiued for their own breeding establish¬ 
ments but e\en lu these e ire must mees it is always rieeessny to hold a lic'cnse 
from the Mmisti) In ordtt to lestmt ibsolutelv lU) iM)ssilnlit\ tluit silk¬ 
worms will be leartd from seed of ordinary md not liist grade strains the right 
of sale or of fiet distnliution is entile ly confine d to the Ministry of Agriculture, 
and to the beemsed silkwoim breeders IHery breeder is expected to sell lus 
surjilus cocoons in such pioporlion as to nuke up the quantity required by the 
different establislunents 

In oielei to eiu ourage the growing of mulberry trees <md to add to their 
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number, the Ministry of Agriculture is forming nurseries of mulberries, attach¬ 
ing them to State establishments, State farms and nurseries, and with the assi¬ 
stance of the Ministry of the Interior is setting up communal nurseries. Mulberry 
plants so produced are distributed free to silkworm breeders and are also used 
for planting the roads, the streets, communal pastures aud public places in 
regions favourable to silkworm rearing. Such plantations of public places 
are declared to be State property and are placed under the supervision and 
care of the communes, which are also obliged to inform the District Council of 
Agriculture of the number of mulberry trees standing on their own land, and 
also the quantity of cocoons obtained. 

The Ministry of Agriculture will furtlier proceed to the institution of Seri- 
cultural Stations and model silkworm breeding establisluiients and side by side 
with these institutions it will establish courses in silkworm rearing, attached to 
the lyower Schools of Agriculture, designed with a view to tlie issue of certificates 
to the students. Ovens will also be constructed for the suffocation of the cluys- 
alids and the drying of the cocoons, and special plants for the selection md bet¬ 
ter preservation of the cocoons. A certain quantity of the cocoons collected 
by the Government will be distributed by the Ministry of Agriculture at cost 
price to persons establishing new spinning mills of from one to i o trays, md 
money prizes will be awarded to tlie best breeders and also bursaries for si)ecial 
study abroad. A Special Seri cultural Service has been instituted under tlie 
Ministry constituted as follows : i. a body of spt'cial officials ; 2. advisers in 
agriculture and regional experts; 3. the communal auditors, notaries and se¬ 
cretaries ; 4. other officers of tlie same Ministr}" with sjx*cial ikjwcts in case of 
need. 

150. San Salvador: Measures for the Encouragement of Agricul¬ 
ture. — Decree approving the Convention of Central Ameriai for the institu¬ 
tion of Agricultural and Zootechnical Experiment Centres. — Decree granting 
premiums to growers of maguey, {Diano Ofiaal, Mo. 99 and 119, 1924). 

151. Kingdom of the Serbs^ Groats and Slovenes: Seed Selection 
and Viticulture. — In the Slmhene Novine (Nos. 12 mid 59 of 1924) the follow¬ 
ing have been published : a regulation as regards the establisliment and working 
of stations for the selection of seeds intended for sale mid supplies, a regula¬ 
tion issued in pursuance of articles 3, 6, 8, 10, 18, 19 and 23 of the law 31 De¬ 
cember 1921 (See Annuaire International de Legislation Agricole 1922, pp, 221 
224) dealing with the improvement and encouragement of viticulture; and fi¬ 
nally a regulation pn the wine-making stations on the lines of tlie law of 31 
December 1921 quoted above. 

152. Switzerland : Legislative Measures against Cattle disease. — 

A Federal Decree prohibits, jx?uding further legislation, the im^xirtation of 
cfittle whether for breeding or for dairy purposes except in special covSes when 
licenses to import animals may be given in the interests of instruction in vStock- 
breeding, and improvement of breeds. Special regulations are laid down in 
regard to the bringing into Switzerland of butchers’ beasts or fresh meat, which 
is prohibited when the conditions of the country from which the animals or 
meat come are such that there would be a risk of bringing cattle disease into 
Switzerland, or spending disease in that country. (Rectietl des Lois FidSrales, 
No. 16, II June 1924). 
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Experiment Staiions and Agricultural Instruction. 

153. The Pan-Padhc Research Institute. — The Castle Home, in 
Honolulu, is to be Iransfonned into a scientific institute known as the Pan- 
Pacific Research Institute. The students of the Institute will, it is expected, 
attend the University of Hawaii, where they will take their degrees. 

This institution will form the nucleus of the Pan-Pacific University, for 
which a charter was granted some years ago. This will be a graduate univer¬ 
sity, chiefly for research work. The work of the Institute itself will l>e along 
lines of research study of the food resources of Pacific lands and of tlie ocean 
itvSdf. It will be connected witli no other body, but will co-operate with kin¬ 
dred institutions in all Pacific lands. It will be neither American, Hawaiian 
nor J apaiiese, but governed by scientists from all the Pacific regions. 

The Oistle Home will liave accomodation for about forty workers, students 
and staff, and some forty visiting research scientists, and will be provided with 
a large annexe specially planned for laboratory uses. There will be also other 
smaller buildings and a good supply of water for laboratory purposes. (Science, 
New Series, Vol LX, No. 1548, 1924). 

154. Germany: The Higher Horticultural Institutes of BerlJn- 
Dahlem, Geisenheim am/Rhein and of Proskau. — The Landwirtschaftliche 
Jahtbiuhei publish in full, three rejx'rts on the work of these three institutes 
for the years j 9 >2-23. The rejx^rt of the Hohere Garinerlehrmistalt of Berlin- 
Dahkm litiS been prepared by the Director Professor I^htermkver and inclu¬ 
des : A. Report on administration and instruction ; B. Report on the technical 
work ; C', Report on the vScientific work. Ih-ofeSvSor Muth is responsible for the 
rejjori of tlie Hohere staatliche Lehranstalt jur Wem- Obsi~ und Garienbau of 
Geisenheim am/Rhein, which is in four parts, viz. I. Details of the number of 
students, etc. II. Internal Activity of tlie Institute; III. Activity of the Scien¬ 
tific Section T^^ Work of the Vine Crrafting and Improvement Station of 
Gidsenheim 

The reix)rt on the Proskau Hohere staatliche Lehr an stall fiir ObsLund Gar- 
ienbau luis been compiled by the Director, Herr Zkininger, and is dinded into 
three part.*4 : A A rcneral : B. Teclmical Avork ; C. Scientific W^orl 

155. Austria: Experimental Station of Agricultural Chemistry 
Imst. Tyrol. — This .station has bt‘en lately established and attached to the 
Imst Agricultural Institue, It is carried on i\s an institution for joint research 
and conducts practical as well ns purely theoretical experiments. Analyses of 
agricultural products of any kind are undertaken for agriculturists on appli¬ 
cation. (Chemiker-Zeitung, Year 48, No. 146, 19^4)' 

156. Belgium: Agricultural Education in Belgium -The Belgian 
Minister ot Agriculture and Public W'orks has presented to the I.<egislative Cham¬ 
ber a trieiuiial Report (1921-23) relating to the position of agricultural education 
in Belgium. The Minister states tlrnt triennial period covered by the Report 
has been especially characterized by the extension of agricultural education of 
the intermediate and primary grades. The most important steps taken have 
been : the independent powers secured by the law of 26 December 1923 to the 
farms attached to the Lacken Institut Suplrieur d*iconomie tninagire agricole 
to the Vildeverde Ecole d*horticulture, and to the Ecole moyenne pratique d*agfi- 
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culture at Huys, and also the inauguration of training courses for the teaching 
staif of the different categories of schools. 

In the three years the total credits voted by Parliament for agricultural 
education have bt'en apix)rtioned as follows: instruction in agriculture 4,940,918 
francs ; publicity vork 5,628,731 francs, subsidiary institutions 5,348,130 francs. 
Agricultural education has not only helloed to bring about an improvemeJit in 
the conditions of rural life, but also has had an effect on agricultural production, 
by making more widely knovii tlie advantages of chemical fertilisers, by 
encouraging the fonmition of credit and mutual insurance associations, of 
breeders* societies, and of vsocieties for joint j^urchase and sale, etc, 

A number of appendices arc attached to the report dealing with tlie fol¬ 
lowing subjects: I The Higher Council for Improvement of Instruction in 
Agriculture and Horticulture; TI Agricultural Instruction for young stockfarm- 
ers; III. Parmhouse management instruction; VI. Instruction in horticul¬ 
ture ; V. Institutions closedy connected with agricultural education. 

For the purjioses of higher agricultural education the two (Government ins- 
stitutions; are recognised, viz. the (^embloux Institni af^ricole de VEtat and tlie 
Ghent Insiitut agronumiqne de VEtat ; for iuteniiediate education, the Ecole 
moyenne pratique d'agricultnie diktat at Huys, tlu‘ schools and agricultural sec¬ 
tions not under State management but in rcc'eipt of grants, the cour.ses in scien¬ 
tific agriculture at the high schools, at the government intermediate schools 
and at the non-govenimeiit institutions for intermediate education ; for ele¬ 
mentary education, the vocational agricultural sections for boys in the primary 
schools, the schools of farm engineering and tlu* seasonal agricultural courses 
for youths ; and finall}' for po[>ul«ir iiivStruction , the ledures given the Govern¬ 
ment agricultural exi>crts, the lectures on agricultiirefor adults, the eourst*s in 
agricultural science for ex-service men,ix)ultry-keepiiig and bee-ket ping courst's, 
demonstrations in the jjropir rationing of live stock, the exjxTimental j)Ut>s 
and the agricultural libraries 

As regards instruction in farm household management different grades of 
instruction are proposed as follows: higher instruction (the Laekeii InMui nor¬ 
mal supSrieur d'economie nienageic agricole) ^ intermediate instruction, primary 
instruction (5n.)img girls* ct)ursevS, and traveling schools), and popukr instruc¬ 
tion (Women Advisers on Farm Plousehold McUiagement), Consedlwres 
ghes agrtcoles). 

Intermediate and higlier instruction in liorticulture is given by the (k)vem- 
ment Schools of Ghent and Vilvorde and by the grant aided schools ot Carls- 
burg, Liege, Toumai, Wettcren, Hechtel, Louvain, La Hul])c, Marieinont and 
Bons, while lower intermediate insitructiou is given chiefly in the agricultural 
seasonal schools and in the vocational horticultural courses. There are also 
horticultural courses complete in two lessons, lectures on |X)mology and on 
fruit-growing in general: a >Service of Horticultural Advisers {Conseillers d* hor¬ 
ticulture) lias been is instituted, and a large subsidy towards these branches of 
instruction is given by the Government Botanic Gardens. 

Institutions closely comiected witli agricultural education are also dealt 
witli in the report in a special appendix cLissified under the following vStcitions: 
(a) agricultural chemistry and physics; (b) the dairying industry; (c) phyto¬ 
pathology^ ; (d) agricultural entomology ; (e) rural engineering; (/) for the impro- 
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vement of seeds; {g) experimental agriculture at Hasselt; (h) forestry; (t) seed- 
testing at lyouvain. 

The report contains about fifty illustrations showing school buildings 
ktxjratories, experimental demonstrations, etc. (Situation de VEnseignement 
Agrtcole, Rap]x)rt triennial present^ aux Guimbres legislatives pax Monsieur le 
Miuistre de rAgriculture et des Travaux Publics, J921, 1922, 1923). 

157. Brazil: Two new Experimental Stations. -- A new Bxjoeriniental 
Station is to l>e established in the municipality of Porto Fehx (Sbite of Sao 
Paulo) to be usd for investigations into questions of cotton-growing, and a 
second in the State of Bahia for exj)erinients in the cultivation of cacao. For 
the latter Station the Cioverninent has purchased the estate '^Pancada For¬ 
mosa ”, (Brazil Ferro-Carnl, Year XV, Vol. XXVII, No. 372). 

158. Spain: Popular Agricultural Instruction at Madrid. — An an- 
noimcement of a shtirl course ot agriculture appears in a recent number of the 
Madrid A. B. C'., to be held in the Casa de Campo from i February to 10 March 
of this year for young people f>f both vsexes over 14 years of age, who have pass¬ 
ed throngli the cleimiitary school. A course on similar lines will follow from 
i 7 March to j May dealing with the care and feeding of li\'e stock witli special 
reference to the more fun<Limeiital n'(|uirements of hygiene and sanibition and 
in addition instruction in the lirst principles of cheese-making will be given. A 
third cours(‘ on ]K)iiUry and bee-keeping will bike place from 1 April to 1 
May. 'I'lie geiienl As.s(M'iation of Spanish Stockbreeders (Asuciactdn General 
dc Oanudcios} i.s Tesp<visible for establishing thCvSe courses. 

159 United States : The Fiftieth Anniversary of the Forest Ex¬ 
periment Station at Colorado Springs. I'he h'remont Forest Rxjxiriinent 
Station, w'hich w\i.s established by tlic United bbites Department of Agriculture 
at C-olorado, relcbraled its fiftieth anniversary in j 924. It is the second sUitiCiii 
of its kind eslablislicd in liie western foiesl regions of the country, and has for 
a nunibei of years been conducting a TUimK*r t>f laboratory experiments. The 
field de})ol of the station is on Mount Manitou. Besides the lalxiratory ex¬ 
periments, a considerable jiart of the W'oik of the station is distributed over tlie 
naticaiaJ forests of Colorado, Wyoming, South Ikkobi and Nebniska, where 
field tc\sts are made and permanent plots establi.shed to determine the best pruc- 
tii'al methofls of re-aliorcstatioii, the rate lA growtli of stands, the best methexivS 
for thinning stands and for obtaining natural regeneration of forests. [Snence, 
N. S, V<d J^X, No if/io, 192 I) 

160, Forest Experiment Station in the Pacific Region (United 

States). — Tlu‘ Forest vScTvice of tlie Department of Agriculliire of the Thiited 
vStates lias c‘stabli.s]ied another Bx|x‘riment Station in the North-West region of 
the Pacific Const, on similar lines to that lately 0])ened in 192 s in the North- 
Bast regions and the Bake States. (Expertinent Station Record, Vol, 51, No. 2, 
Washington, 1921). 

i Scientific Methods of Forestry in the Harvard Forest, Peters¬ 
ham, U. S. A. ” To observe scientific methods of growmg tinnier crops as de¬ 
veloped during the past 15 years in the historic Ilarv^ard forest at Petersliain, 
the North-eastenx Forest Research Council and a Conmiittee of tlie pulp and 
paper industry met there on September 4 mid 5. The Research Council was aj)- 
pointed by Wai.i,ace, vSi'cretary of Agriculture, in tlie previous winter, for the 
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purpose of promoting forest research and of working out more reliable methods 
of growing timber in the forests of the Northeast of the United States. This 
Committee is acting in an advisory capacity to the Northeast Forest Experi¬ 
ment Station, forest schools, State forestry departments and other forest re¬ 
search agencies in the northeast. In addition to studying the successful for¬ 
estry operations carried out by Harward University on intensive methods 
of forestry management, the conference also discussed present and proposed 
forest research programmes, the sites for substations, and the Clarke Me Nary 
forestry bill passed by the last session of the Congress. {Science, N. S., Vol. UX, 
No. 1655, 1924)* 

162. United States: Lehigh Research Institute. —The Lehigh Uni¬ 
versity has established the Lehigh Institute of Research, under the management 
of a Board of Directors of which each man is an authority in his special held. 
One of the objects of the new Institute is to afford training in reaserch to various 
classes if individuals who have received a scientific education. (Refrigerating 
World, Vol. 59, No. 10, p. 16. New York, 1924). 

163. Course of Lectures at the Pittsburg Industrial Research Ins¬ 
titute. (U. S. A.). — A course of lectures is being held for the academic year 
1924-25, at the Mellon Institute of Industrial Research, which is attached to 
the University of Pittsburg. It covers a number of subjects, dealing with 
raw materials, manufacturing, tnmsformation processes, proj^erties and uses of 
products of teclmical chemistry. Among the lectures which deal with brandies 
of agriculture the following nuiy be mentioned: Insecticides and fungicides 
(O. F. Hedenburg) ; fertilisers (H. N. Myers) ; timber presjcrvatives (A. M 
Howaed) ; Rubber (H W. Greidi?r) ; sugar ( 1 ). K. Tressusr) ; cereal products 
(H. A. Kohman) : jireserv^ed foexis (E. R ILvrijing). 

164. Colorimetry at the National Bureau of Standards in Washing¬ 
ton, D. C* — The Munsell Research Laboratory of Baltimore has esbiblished 
two positions of research assistant in colorimetry to be sUitioiied at the Na¬ 
tional Bureau of Standards at Washington, D C The chief purpose of these 
assistantships is to provide for training suitably qualifi.ed young men in the prac¬ 
tice, technique, and theory of colorimetric measurements, in order tliat they 
may become eligible for posts of responsibility in comiection vdth work of 
this kind. These assistants will work in the Section of colorimetry of the Bu¬ 
reau of Standards, and will be in close contact witli the work of tlie Section, 
and will have unusual op|x)rtunities of learning by experience, observation and 
conference with other members of the staff. The work of the Section includes 
spectrophotometry by various methods, colorimetry and research in visual 
psycho-physics. The chief duties attaching to these posts will be to assist in 
research and testing involving the use of the spectrophotometre, the mono- 
chxoimitic colorimeter and various other photometric and colorimetric in¬ 
struments used in testing and research. (Science, N. S., Vol. LX, No. 1557,1924), 

165. Official Agricultural Institutioiis at Haiti. — The Technic^ 
Bureau of the Department of Agriculture, for which an appropriation of 
$170,000 has been made, is now being organized. A Central Section will be 
instituted for the training of technically educated men for Government and other 
service, and of teacliers for agricultural schools. There will also be a central 
experimental station and branch experimental and demonstration farms will 
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be organiiied in localities especially adapted to coffee and cotton production 
and cattle raising. The bureau will inaugurate work in forestry and the con¬ 
servation of forest products. (Bulletin of Pan’-American Union, July 1924). 

166, Elements of Agriculture for the Lower and Rural Schools 
of Haiti. — A hand-book entitled “ Premiers Elements d*agriculture d Vu^ 
sage des Scoles primaires, urhatnes et rurales ** has been published by Dr. Dai^- 
COX7R, one of the leading doctors of Haiti. The book is about a hundred pages 
long, is written in a clear style, suitable for young readers, and covers all that 
is necessary for them to know of the first principles of agriculture, with special 
regard to the agricultural conditions of Haiti. Elements of physics, chemistry, 
meteorology, botany and geology are simply explained, then follows the ele¬ 
mentary jmnciples of improvements, drainage, irrigation, the preparation of 
agricultural land, fertilisers and schemes of rotation of crops. Special attention 
is naturally given to the crops of Haiti, rice, maize, cotton, banana, coffee, 
cacao, tobacco, etc. and they are treated at some length, while plants used 
in the dyeing or taiming industries, and fuedicinal plants are not neglected. 
Cha]>ters are given to cereal cultivation, forestry, horticulture and fruit-grow¬ 
ing, as well as to the oil-yielding plants, forage i)lants, rubber, etc. The ma¬ 
nual cfjncludes with notes on the breeding of animals (including bee-keeping 
and pisciculture), farm book-keeping and Haitian rural economy. (Daijen- 
COUR F f^remiens Elements d’agriculture ii Tusage des denies primaires urbaines 
et rurales, lOmo, ])p. jio. To 1x‘ obtained from the author, Port-au-Prince). 

167 Model Farm in Panama. — A contract lias been drawn between the 
Secretary of Public Works of the Panama Ciovemment and Walter C. Staton 
for the operation of a model farm in the district of Alanje, Chiriqiii Province, 
where 18 students, two from each province, are to receive iiistiuction in agricul¬ 
tural work. Cultivation and improvement in the methods of raising rice, com, 
lieans, sugar eane, bananas, tobacco, and other tropical fruits and vegetables, 
as well as feed and forage for cattle, are among tlxe principal subjects iu which 
instruction is to be given. Attention will also lx*, given to proper metliods of 
earing for livestock and the use of modem agricultural machinery. 

Under the terms of the contract, which is for the period of one year from 
April 13, 1924, but renewable ft)r an addtional five years, the contractor is to 
receive the sum of $3(5 a mouth for each student. 

The Goveniment reserves the right to csbiblish an agricultural experiment 
station, not to exc'eed 1 o hectares (about 25 acres) in area, witliin the limits of 
the model fiinn and to place in charge an expert to be ap|K>inted by the Gov¬ 
ernment, if desired. 

t68. France : Vocational School for Shepherds at RambouUiet. — 

This school is attached to the Bergene Nationale at Rambouillet. Train¬ 
ing is undertaken of: (i) shepherds who have good practical exjierience and 
rgm give all the attention required to the profitable nuuiagement of tlie flock, 
and at the same time are capable of understanding the various S3^tems of sheep¬ 
farming £Uid of giving skilled assistance when necessary; (2) shepherds who can 
farm at a profit flocks put under their care or which they may farm for themsel¬ 
ves. For information, apply to the Birecteur de la Bergerie, Rambouillet 
(Seine ct Oise), France. (Bulletin de la Sociiti des Agrtculteurs de France, 
p. 2x5, 1924). 
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169- The Microbiological Course at the Pasteur Institute^ Paris* 

— This course opened on 5 Janucirj'^ of this year and will continue till 12 April. 
It is intended especially for doc'tors, veterinary surgeons and biologists who 
desire to obtain a complete training in protozoology and in bacteriology. The 
teacliing staff includes some distinguished names in the different subjects; 
Cai^mette, DtjMAS, Li$gk<)ux, Pozeeski, VaeiJp;, Tissier, Mohax, DujAKom^ 
Beaitmetz, Sergent, Colonx, Dopter, Saeimbenx, Borree, Levabiti, Fex- 
xiT, Weinberg, Loiseab, Marchoux, Meskh., Roubaud, Marie, Ch. Nicoeee. 
In addition to subjects relating to the theory mid the general technique of mi¬ 
crobiological work, and those which bear on hummi and animal pathology, 
attention is being paid to agricultural microbiology, micro-organisms of the 
soil and of the residual waters etc. and the sylkibus of work is so far extended 
as to cover questions relating to the phycomyceles, tlie ascoinycetcs, and the 
hyphomycetes, and the tmperfecti, 

170. Great Britain. Agricultural Education and Research* — The 
Goveniment has decided to provide another £500 000 for agricultural 
education and research, in addition to the funds already available for that 
purpose (amounting to £i 000 000) under the Com Production Act, 1921, 
and about £400 000 from other Govenmients. The new vSuni is for use 
during the next live years. (The Agric. Gazette and Modern Farming, VoL C, 
No. 2647, 1924)- 

171. Dairy Experimental Institute at Reading, England. — This 
National British Institute was iounded in 1912 and new buildings hfive lately 
been added to the vSpecial Shition at Shinfield, near Reading, thUvS providing an 
exjierimental farm, chemical and bacteriological laboratories, etc. The Insti¬ 
tute possesses a library of 2000 volumes on which £30 000 sterling liave l^eeu 
spent. (Chem. ZetUmg, Year 48, No. 14O, 1924). 

172. Agricultural Experiment Stations in Canada. (Report of Di¬ 
rector of Agriculture for year ending March 31, 1924), — The Re¬ 
port covers the work for the past year, o£ the Central Jixjx;nmeiit Farm, Ottawa, 
and the numerous Branch Famis and Stations throughout the Dominion. 
(Ministry of Agriculture, Ottawa, Dominion of Cminda, 1924). 

173. Phytopathological Laboratories in Canada. (Report of the 
Dominion Botanist for year ending March 31, 1924). — Jlie Report covers 
the work carried out during the year at the Central Laboratory, Ottawa, mid 
the various phytopatliological laboratories of the Dominion. An account of 
forCwSt tree diseases is included, (Ministry of Agriculture, Otiawa, 1924). 

174. Canada : Reports of the Chief Supervisor on the Illustration 

Stations for 1923. — The Reports are two in number, the first dealing with 
the work of tlie Illustration Stations in Onhirio, Quebec, New Brunswick, 
Nova Scotia and Prince Edward Island ; the scx'ond covers the work of the Sta¬ 
tions in British Columbia, Alberta and Saskatchewan. (Mimstry of Agriculture. 
Ottawa, 1924). ’ 

175. Foundation for Agricultural Experiment and Research in 
Italy. — The purposes for which this Foundation has been inaugurated in 
Rome and converted into an independent institution with corporate rights by 
a Royal Decree of 15 August 1924 are: (1) to make grants to the Agricultural 
Experiment Stations with a view to the encouragement of their development 
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and the du6 co-ordination of their activities; (2) to provide the funds required 
for the working of an Institute of Agricultural Economics and Statistics, set 
up by Decree of 30 December 1923. The capital of this Fund is formed from 
the funds of the suppressed Institute of Dairying, Agriculture and Stockbreeding 
at Rome, together with any funds that may possible be assisgned to it al a 
later date. (Gazzeita Vfficiale, 4 October 1924; BolleUino del Mims ero delVE- 
conomta Naztonale, Year 2, No. 2, T924). 

176. Transformation of the Royal Experimental Wine-Making 
Depots of Barletta, Velletrl and Noto. — These institutions were by 
Royal Decree of 19 June 1924 transformed into self-governing consortia with 
corporate existence. (Gazzetia U/fraale, 4 July, 1924). 

Associations and Agncnltufal and Scientific Institutions, 

177. France: International Bureau of Epizootics. — By the decision 
of the international Conference winch met al Paris in 1921, it was resolved 
that an Inteniational Bureau should be established in Paris to consider control 
measures for infe ctious diseases in miiinals. The main lines of the work of this 
Bureau were dellned by the Conference, and M. M. LuTRAmo, POIXEVIN and 
LECI,ainche were instructed " to place thcmslves at the disjxisal of the com¬ 
petent French authorities to avssivst in the fonnal drawing up of the scheme as 
agreed upon. 

♦ Acting on these instructions, DeceainchE prepared a dnift constitution 
wliich was submitted to the Ministry of Foreign Affairs which undertook to 
obtain the support of the Foreign (k>veninienls. Negotiations were actively 
pushed forward in view of the time necessarily entailed by correwSpondeiice 
through diplomatic chiumels with Slates in dihercnt parts of the world. At 
the beginning of the present year a number of States had signified their supjwrt 
so that it was possible to draw u]) the International Agreement the text of 
which is given below, as also that of the defmilive Statutes. 

Forty-two States took part in the Conference of 1921, and twenty-eight 
have already agreed to ttdee part in the establishment of the Office while the 
adhesion of others is ex].)ected. India and Ireland have already signified their 
acceptance of the Agreement. The suggestion made by the Conference of 
192 i tliat the new office should be attached to the International Bureau of 
Public Health luis not been adopted, in consequence of reservations made by 
some of the States adhering to the latter. The Inteniational Bureau of lipizoo- 
tics has thus full independence. A bill will be introduced as soon as possible 
for the ratification of the Agreement which Inis been concluded and the whole 
scheme will very shortly be carried into efiect. 

iNTKRNAXrONAE AGREEMENT FOR THE FORMATION AT PARIS OF AN 

Internationai, Bureau of Epizootics. — The Ckivcniments of tl^e Argen¬ 
tine Republic, of Belgium, Brazil, Bulgaria, Denmark, Egypt, Spain, Finland, 
France, Great Britain, Greece, Guatemala, Pluiigary, Italy, Duxembourg, 
Motocco, Mexico, tlic Principality of Monaco, the Nellierlands, Peru, 
Poland, Portugal, Rumania, Shun, Sweden, Switzerland, the Republic of 
Czeco-Slovakia and tlie Regency of Tunis, being of opinion that it is 
desirable that an International Bureau of Epizootics should be organised on the 
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lines laid down in the resolution passed by the International Conlexenoe for 
Epizootics, on the 27th May, 19^1, have decided to conclude an agrreement 
to the following effect. 

Art. I. — The High Contracting Parties pledge themselves to found and 
maintain an International Bureau of Epizootics with headquarters at Paris. 

Art. 2. — The Bureau works under the authority and control of a Commit¬ 
tee composed of the Delegates of the contracting States. The composition 
and competence of this Committee, as well as the organisation and powers of 
the Bureau itself, are defined by the Articles of the Constitution attached to the 
present agreement and of which it is to be regarded as forming au integral part. 

Art. 3. — The initial expenses of establishing this Bureau as well as the 
initial cost of working and maintenance are met by the contributions of the con¬ 
tracting States which are fixed in accordance with the conditions si^ecified 
under the Articles of Constitution referred to in Article 2. 

Art. 4. — The sums representing the contributions of each of the contract¬ 
ing States are paid by them, at the beghuiing of each year, through the Ministry 
of Foreign Affairs of the French Republic, into the Catsse des D^pdts at Paris, 
whence payments will be made as required on the order of the Director. 

Art. 5. — The High Contracting Parties reserve to themselves the right of 
introducing, by common consent, into the present Agreement, any modifica¬ 
tions which experience proves to be necessary. 

Art. 6. — The Governments who are not signatories of the present Agree¬ 
ment may become so on application. Such adhesion sliall be notified tlirough the 
diplomatic channels to the French Government, and by it to the other contract¬ 
ing Government, and this adhesion will carry with it the obligation of contribut¬ 
ing to the exj^nses of the Institute, under the conditions .sjxjcilied in Art. 5. 

Art. 7. — The present Agreement will be ratified under tlie following con¬ 
ditions : 

Every power shall send its ratification with the least ix)ssible delay to the 
French Government whose business it will be to inform the otlier signatories. 

The ratifications will be deposited with the arcliives of the French Govern¬ 
ment. 

The present Agreement will come into force, for each signatory country, 
on the day on which that country deposits its deed of ratification. 

Art. 8. — The present Agreement is concluded for a period of seven years 
among the States which shall not have given notice a year before the expiry 
of any period of their intention of witlidrawing them. 

In pledge of wliich the undersigned, being duly authorised, have made the 
present Agreement in single copy to which they have attached their signatures: 
this copy will deposited in the archives of the French Government and copies 
of it will be sent by diplomatic channels to the Contracting parties. The said 
copy may be signed up to 30th April, 1924, inclusive. 

{Signed by the Delegates of various countries). 

The ARtlCXES O]? CDNStiTtmON OF THE INTERN ATIONAI, BiJREAU OF EPIZOOTICS. 

Art. I. — The Ihtemational Bureau of Epizootics is instituted at Paris 
in dependence on the States who agree to participate in its working. 
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Art. 2. — The Bureau may not concern itself in any way with the internal 
aifiairs of the various States. 

It is independent of the Authorities of the Country in which it is instituted. 

It is in direct correspondence with the Higher Authorities of Services which 
in the different countries are responsible for the sanitary measures in regard to 
animals.* 

Art. 3. — The Government of the French Republic on the request of the 
International Committee referred to in Article 6, will do all that is necessary 
to obtain recognition of the Bureau as an institution of public utility. 

The principles of the Bureau are the following : 

(a) To encourage and coordinate all forms of investigation and experi¬ 
ment, relating to tlie pathology and the prophylaxis of the infectious diseases 
of animals, for which puqx)sc‘ it may appeal for international co-operation. 

(b) To collect and report to the Governments and their Health Depart¬ 
ments facts and documents of general interest concerning the occurrence of the 
epizootic diseases and the control measures adopted. 

(c) To consider drafts of mtemational agreements relating to sanitary 
mefisures in regard to animals and to place at the disposal of the Governments 
which have signed such c(mvcntions the means of supervising their execution. 

Art. 3. — The (Tovernments shall send to the Bureau : 

(1) By telegraph, noti/ication of the first cases of cattle phigue or epizootic 
foot-iuid-mouth disccusc* reported in any coimtry or district hitlierto immune. 

(2) At regular iutei vals, bulletins in accordance with a model adopted by 
the Committee with information on the existence and the extent of the diseases 
enumerat(*(! in the follcnving list, Rind<‘rj)est, foot-and-mouth disease, contagious 
pleuio-pueumouia, iuuthrux, shcep-pox, rabies, glanders, malignant coital 
divseas(‘, swine fever 

The list of the diseases for which one or the other of the prec eding clauses 
are applic*ible may be revised by the Committee subject to the approval of the 
Govenimenls, 

The GovemmentvS slulliu/tify to the Bureau the measures which they are 
tildiig to control epizootic diseases, esixcially tliose which they are adopting 
at the frontiers to protect their <jwu territory ,against introduction of such di¬ 
seases from infected countries. As far Jis possible they wnll reply to requests 
for information which are rclerred to them by the Bureau. 

Art. t>, — Tlieiiureau is pLiced under the antliority and the Control of an 
Inteniatioual Committee which is composed of representative technicians 
appointed by the contracting States in the proportion of one representative 
for each State. 

Aart. 7, — The Committee of tlie Bureau sliall meet periodically at least 
once a year. No limit is placed on the duration of these meetings. The Members 
of the Committee elect by ballot a chairman who remains in office for three 
years. 

Art. 8. — The working of the Bureau is carried on by a salaried stafE in¬ 
cluding : 

(1) The Director; 

(2) Technical Officials; 

(3) The necessary office staff. 
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The Director is appointed by the Committee. 

The Director is present at the meetings of the Committee and has a consul¬ 
tative vote. The appointments and the dismissals of the employees of any cat¬ 
egory rest with the Director who is resxx>nsible in this respect to the Conmiittee. 

Art. g. — The information obtained by the Office is reported to the contract¬ 
ing State by mctins of a bulletin and special communications which are forwarded 
either officially or on request. 

The notifications relating to tlie fiiwSt cases of rinderpc\st or epizootic foot- 
and mouth disease are transmitted b)^ telegraph, as soon as received, to the 
Governments and the Health Departments. 

The Bureau publishes regularly the results of its activities by means of 
official reports communicated to the contracting States. 

Art. lo. — The Bulletin which is published at least once a month includes : 

(t) The laws and the general and local regulations jiublishcd in thc‘ variou s 
countries rebting to the tuuisinissible diseases of cattle' : 

(2) Notices on the occurrence of infectious diseases of animals ' 

(3) Statistics relating to the health condition's of the world’s live stock. 

{4) Bibliographical notices 

The official laguage of the Bureau and of the bullet iu.s is French. Tlw* Com¬ 
mittee may decide what parts of the bulletins sliall be published iti oth<*r lan¬ 
guages. 

Art, II. — The necessar}’ working C'Xpinises of the Offuv are bf'nie by the 
signatories of the Agreeimiit, and by those who slull subt)e(jiienlly adhere io 
it; the proportion of the contributions is fixed in accordanct with Ihi following 
groups: 


Group I, in the ratio of 25 units 

” II » - ” 

” HI. ” ” 15 ” 

” IV, ” ” 10 

ft f* >f ^ ft 

ft YI M 


on the basis of 500 francs per unit. 

Kach State is free to cliose the group in which it elects to be ]>laeed It is 
open to any State to transfer to a higher group subsc’queiilly. 

Art. 12. — A sum is st‘t aside from the yearly receipts fin tlie format ion 
of a reserve fund. The amount of this reserve, which must not excel d the 
amount of the yearly balance, is invested in State funds of the first rank 

Art. 13, — The members of the Committee receive an indemnity from 
funds assigned for the working expenses of the Office, They also receive a 
voucher of attendance for every meeting of the Coiiuniltee which they attend 
Art. I . — The Conunillec fixes the sum to be set aside each year out of 
the Ixilance as a contribution lo a pension fund for the staff of the Bureau. 

Art. 15. — The Committee votes the annual budget statement of accounts, 
and approves the ex|xjnditure. It also establishes the staff regulations, and 
makes all the arrangements necessaiy for the working of the Bureau 

The regulations and provisions referred to are communicated by tlu' Com¬ 
mittee lo the contracting States and cannot be modified without their consent. 
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Art, 10. — A rejxjrt of tli<j administration of the Bureau is presented every 
year to tlu‘ contracting States after the close of the financial year. 

178. Committee on Social Welfare and Agriculture in Colombia. — 
The Colombian Parliament lias appointed a committee of its members for the 
purpose of preparing and presenting a bill containing practical legislation on 
such problem.s »as wages, workers accidents, health measures in factories and 
commercial C‘stablislun(‘nts, medical attendiince for workeis, etc. The Com¬ 
mittee wall tilso pre])are a bill on the legislation which should be adopted in 
order to develop the national resources of tlie country to better advantage, and 
to provide Hdc<jtiate inc^ms of establishing credit for the* benefit of the farmer. 
{Bull of the Pav-Auic}icun Union^ Wasliington, I). C., May 

179. National Institute for Colloid Research in the United States. 

' - The National Institute, fouiukd under the au.spices of the National 
Research Council, wall fonii a pari of the University of Wi.scoiivsin There 
is a capital appro])riation of a million dollars, w'hicli, by }>roviditig fully equipped 
laboratories, wall enable 40 to 50 ]X"rsoiis to carry on research work. The 
anniuil upk(‘cp aiul the* salaries of the dinctors. the assistants and general 
slaii is calculated at frc»ni ^-^7,500 dollars, and in .idditioii Jv>,ooo dollars will be 
stt aside e«K'h year h^r the ]>urchase of mw’^ ap]>aratus. The Institute will be 
governed by n of 7 iiiem])ers, two of which will be apiK)inted by the 

laiiversity id \M.sconsin, and the others res|X‘Ctively by the National Research 
Council, the Atnetii an Cl . intcul ^x>cii ty, the Federation of v^ocietics of Biology 
and IvxjKaimental Medicine, the Ami‘ric«iu Sixdcty of Physics and also by the 
donots (Reenc OhUmle des C oilnuie^, Yeai 2, No o, Paris, 1921) 

j8o The Centenary of the Franklin Institute and of the Rensse¬ 
laer Polytechnic. Tlie centenary of tlu hVauklin Institute was celebrated 
at l^hiLah Iphia on 17-19 Scqitember 1924 Some of the most distinguished 
sjKtaali.sls ill pliy.sics and uigmeeriug were among tliose present, or otherwise 
gave their siij>port. C)u Octob(‘r there vvtis celebrated the centenary of the 
Renss(‘Iiur Polyteehuic Institute, another of the olde.st of the scientific tind en¬ 
gineering colleges founded in Anglo-Saxon countric.s 

iSi The American-Albanian College of Agriculture and Trade. 
— The Albanian (k)venimeut has made a grant of 1200 hc^ctares of land to a 
iKW American College which takes the title of llit American-Albanian Col¬ 
lege of Agri<‘ultiire and Trade. {Science. N. S , Vol. kX, No. 1550 1924) 

Poultry keeping in Algeria. — A Poultry Breeding Societ)'’ has 
been formed in Algeria of whith the objtits are : the jirolectiou of the general 
interests ot 3 K)ullry raising as an industrv9 as an agricultural resource and as 
a hobby ; the study and viduatiou of the different brecils of poultry, as also of 
methods ot breeding and production ; the improvement of the .strains of farm¬ 
yard aniiTUil.s, fowls, pigeons, rabbits, etc : discovery and care of ornamental 
small birds suitible for aviaries; the increase and protection of birds useful to 
the farmer ; and the encouragement of birds suitable for restocking game pre¬ 
serves. {Revue Agncole de VAjrique du Nord, Year 22. No. 269. Algiers, 1924). 

183. Progress of the Empire Cotton Growing Corporation. — At 
the general meeting of the Empire Cotton Growing Cor4>oration held on 23 
October 1924, a report was approved which dealt with the activity of the 
Corporation in India, Australia, South Africa, Soudan, Uganda. Tanganyka, 
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Nyasaland, Nigeria, East Indies and Ceylon. There was also a discussion oi 
the new quarterly Review of the Corporation, '* The Empire Cotton Growing 
Reviewon instruction and experimental work in cotton-growing, on the 
question of transport and on the British Empire Exhibition. (Empire Cotton 
Growing Corporation, Millbank, London, 1924)- 

184. The Work of the Department of Agriculture of the Straits 
Settlements and the Malay States.—In the August 1924 number of the Ma^ 
layan Agricultural Journal of Kuala Lumpur (Vol XII, No. 8), there are pub- 
li^ed the reports of the various Directors of the different sections and services 
of the Department, viz. the lns{)ectorate, the sections of Chemistry, Economic 
Botany, Plant Physiology, the Mycological, Entomological, Agricultural Plan¬ 
tations, and Practical Agricultural Services. 

185. The Institute of Agricultural Economics and Statistics in 
Italy. — The Gazzeiia Ufficiale of 18 November 1924 publishes the terms 
of the constitution of the Institute of Agricultural Economics and Sta¬ 
tistics, attached to the Ministry of National Economy with the following 
bureaux: 

(i) A Central Bureau of Agricultural Statistics attached to the Department 
of Agriculture ; (2) A Bureau of Porcstry Statistics, the necessary funds for 
which will be appropriated in the budget of the State Forest Estate, (3) a Bu¬ 
reau for agricultural economic investigation. 

The following are the functions to be fulfilled by the Institute, and allocat¬ 
ed to the diflerent bureaux according to subject: (flf) to make the yearly agri¬ 
cultural and forestry statistical returns, and to arrange for the compilation, 
bringing up to date and publication of the agricultural and forestry cadastral 
survey ; (6) to initi*ntc and carry out enquiries and studies in agricultural and 
forestry economy; (c) to encourage — in accord atice with the lines already 
laid down — the gradual establishment of the farm accountancy offices, and 
to draw up statistics from the material thus supx^lied \[(l) to direct and co-ordi¬ 
nate the work of any observers or institutions of rural economy in any area, 
or region of Italy. 

A Technical Committee which transacts its business at the Ministry of 
Agriculture is responsible for the administration of the Institute. 

Local investigations and correspondance will be carried on by the Insti¬ 
tute in the following way : {a) the Economic and Statistical Sections of the Pro¬ 
vincial Agricultural Councils, wherever instituted, will act through Provincial 
Commissioners for agricultural and forestry statistics. Failing these the Tra¬ 
velling Lectureships of Agriculture, or other bodies deputed by them, will act 
for agricultural statistics, and the Forestry Inspectorates, for forestry statistics; 
(h) offices of farm accountancy in receipt of grants from the Institute will be 
locally established with a programme in accordance with the rules laid down by 
the Institute; {c) either Higher Institutes of Agriculture attaclied to the Cbairs 
of Rural Economy, or Agricultural Societies or Provincial Agricultural Coun¬ 
cils attached to scientific bodies may be appointed to report on rural economy, 
being subsidized and acting on a scheme laid down by the Institute to include 
the special study of regional problems; {d) the Technical Committee shall have 
power to assign special enquiries and investigations to individual students who 
are well-known as experts in the subject. 
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186. Celebration of the Eleven Hundredth Anniversary of the 
University of Pavia (Italy), May 1925 . — in May next will be celebrated 
the eleven hundredth anniversary of the reorganisation of courses of study in 
Pavia, as carried out in 825 A. D. by Lothair, King of italv, who designed the 
School at Pavia, which still flourishes as the centre of nigher education in 
I^ombardy. 

187. Regulation of the Agricultural Services of Tripolitania. — 

These services have been reorganised on lines more nearly corresponding to 
the needs of local conditions and to the beginnings that have been made in 
bringing under cultivation the fertile steppe zones of the hinterland. The 
Services are placed under an inspector, who is in charge of (1) the Bureau of 
Agricultural Propaganda which is responsible for studying and giving effect 
to the measures designed to improve local agriculture and stock-breeding, 
also for promoting schemes for assistance and inspection among farmers and 
stock-breeders, and for popularizing scientiflc methods of agriculture and stock- 
breeding, This Bureau also keeps up to date and compiles the agricultural sta¬ 
tistical returns; (2) the Agricultural Experiment Institute of Sidi Mestri 
which is Tesix)nsiblc for conducting scientific experiments in technical agricul¬ 
ture, stock-breeding and economic agriculture : {3) a section of research in 
agricultural chemistry and insustrial agricultural technology. The Inspector 
of the Agricultural Services is himself under the Laud Settlement Ofi&ce. 
(Mtmstyevo delle colonte. Bollcttim di Info^mazioni economiche Sept,-Oct. 
1924). 

188. The Japanese Libraries destroyed by the Earthquake. — The 
Uuivi. rsity Library of Tokio, which was destroyed by the recent earthquake is 
being rapidly restored. A large number of books and other publications 
have been given by the Rockefeller Trust, by the University of Rome, by Ger¬ 
many, Micliigan, Colombia and Oilifoniia, as also by French, Dutch, Swiss. 
Indian and Australian educational institutions. 

Dr. Fritz Haber of C^iermany, the inventor of a process of fixation of at¬ 
mospheric nitrogen, has been autliorized by this Government to proceed to Ja¬ 
pan to present fis a gift from Germany to the Japanese (k)veniment a collec¬ 
tion of scientific books to replace in some measure what has been lost from the 
Imperial Library. 

189. Polish National Institute of Rural Economy at Pulawy. — 
Tliis Institute is i)laced undtT the Ministry of Agriculture, though indepen¬ 
dent as regards its internal nuuiagement. It is administered by a Scientific 
Council composed of the heads of the different Sections, and a chairman is 
elected by the members from among their number. 

The Section of Agricultural Chemistry deals witli improved scientific and 
economic methods of applying artificial manures, making experiments for the 
purpose by field and pot cultivation. The Plant Cultivation vSection makes a 
special study of pure and applied genetics mid employs for the purpose a large 
selection of plants, cereals, forage plants, potatoes ajid vegetiibles. The Horti¬ 
cultural Section carriees out researches not only in its own special domain of 
pomology but also on ornamental plants and on seed production. There is 
also a Section for Soil Science which is studying the classification of the soils of 
Poland, and collecting the data required for the construction of a pedological 
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atlas of Poland. A special Section deals with phytopathology and is linked 
with the Entomological Section. 

Considerable development is going on in regard to the zootechnical en- 
qnities which fall#mider tliree heads: (a) zootechnics properly so-called; 
(6) morphology, physiologj^ and genetics ; (c) stock feeding and rationing. A 
Central Biochemical Laboratory enables the Sections which are not providcid 
with Laboratories to study some of their problems from the purely chemical 
side. 

190. Organisation of Cold Storage in Russia. — Russia, as a rich coun¬ 
try and a producer of perishable goods lias been fora long time interested in the 
cold storage industry, but the orgiuiisation of tlic industry really dates from 1909 
the year of the constitution of the first “ Cold Storage Committee attached 
to the Ministry of 'frade and Industry. In 19U) a si)eoial Committee was estab¬ 
lished in connection with the Society of Rural Ikouomy at Moscow, which 
was lixter tran^sformed in 1911 into the Special Cold vStorage Committee. These 
two Committees organised branches all over the rountry’, congresses, lectures, 
and courses of instruction ; they took an active part in international congresses 
and propaganda by means (jf pamphlets, printed instructions, etc., was actively 
carried on by their ])ress office. 

Luring the war the Moscow Committee built a refrigerating depot in con¬ 
nection with the irans])ort of meat from east to west, and the Vtdrograd Com¬ 
mittee instituted military cold storages. Luring the Revolution fu'tivity Wris 
checked, and the onl}' Coinniittee at work was tlu' Leningrad Committee, 
which ill spite of very difficult financial conditions succeeded in issuing propagan¬ 
dist publications, holding a nutuber of conferences and furlluT in organising 
two experimeuUil transports to Leningrad, one of fish from the Murnian fish¬ 
eries, and the other of Turkestan sheep, both to Jyciiingrad and Moscow. 

In 192(3 the functions of the Leningrad Committee were tninsferred to the 
Scientific-Teclmical Council vSet up in connection with the Cditral Admi¬ 
nistration of the rcfrigc'rating storehouses and of slaughterhouse.s, but for want 
of funds the activity of tliis body was short-lived But tlie recjuireiiients c)f the 
cold storage indiKstry led to the creation, in Mareli 192.^, of a Central inlerde- 
partmenLil Committee of Cold Storage, atl ached to the People's Couiniissa- 
riat of Agriculture, Moscow, mid in the following May the original Moscow 
Committee w«is reconstituted. 'I'lic range of action of the Central Committee 
is very large and includes : drafting of legisLitive and tidministrative prop6sals 
on questions of the refrigerating industry, propaganda (including courses of 
instruction, exhibitions, jiamplilets, etc ), orgiuiisiition c)f Congresses and partici¬ 
pation in foreign congreSvSes, general orgmiivSation (3f the industry. 

Among the members of the Committee are representatives of Government 
institutions, scientific institutions and co-opt^ralive societies, either directly 
concerned in or connected with the refrigerating industry. The administra¬ 
tion consists of five |3ersons, whose appointnieiit is ratified by the Commissa¬ 
riat of Agriculture, which must also approve all the resolutions passed by the 
Committee. At the present time the President is Engineer O. O. DreyeR 
and the Vice-President Professor A. W. Riazantzefe. On the occasion of tlie 
IVth International Cold Storage Congress, held in I/>ndon on 16-21 Jt^ie 3924, 
the Russkm montlily review Journal of the Cold Storage and Slaughterhouse 
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Industries issued a special number intended to provide an up to date account 
of the situation of the industry in Russia. The articles of tliis number cover 
all the aspects of this question, and are as follows : S. Estrink, The Immediate 
Future of the Cold Storage Industry in the U. S. S. R. and its Immense Possi¬ 
bilities ; A. W. Riazantzkfk, the Construction of Refrigerating Stores and of 
Government vShiughterhouses; S. Podeeny and TiHOTSKy,jThe Construction 
Municipal Refrigerating Stores; C. Dkeyer, The Transport on the Russian 
Railroads of perishable Goocis; P. llENiSSOFF, The organisation aiid Inspec¬ 
tion in Russia of the Transix>rt of Perishable Goods; H. Toulounine, The 
Refrigerating Stores and the Ck)venimeut Slaughterhouses since 1920 ; F. Koch, 
The Sanitary lusjxiction of Perishable Goods in the Government Refrigerating 
Stores; E. KaraTygUine, Russian Cold Storage Organisations and their 
Work; The Central Committee attached to the Commissariat of Agriculture 
and its Activity. (Bull, fnens, des Rensetgnements frtgorifiques, Year 5, No. 7, 
1924). • 

Confenmces and Congresses. 

igi . VII International Congress of Olive-Growers, Seville. December 
6 - 19 , 1924 . — I'liis Congress succeeded tliat held at Nice from 1^-20 October, 
1923, the resolutions of wliich were published in this Review in the same year 
(Intevnaiii^nal Review of the Science and Practice of Agriculture No. 4, p. 1138 ; 
1923). The following countries were officially repre^seiited : Algeria, Argentina 
Cliile, Egypt, France, Greece, Ihvly, French Morocco, Mexico, Peru, Portugal, 
Spain, Tunis, Uruguay; also important associations for olive-oil production, 
miinufacturers, firming and trading societies ; the International Institute of 
Agriculture was re]3rc.st‘nted at the Congn\ss by the Spanish Dekgate, a memlx^r 
of its Pennaueiit Committee. 

Work of the Congress. — The repi>rts presi^nted will be published in full in 
the Official Report, wiiich will appear in Spanish and F'rench. The titles of the 
works and the priiu'ipal resolutions pas.st'd at the end of each debate are given 
below. 

Section 1 : Olive Growing — DIE. PRII 5 GO y I.AR.v^^Iynf) and D. J. 
Ckuz I/APAZARAn (Ing. Ag.) : Varieties of the olive, its classification, practical 
deductions; — 1 ) J. Miranda and I). F dE PuerTa (Ing. Ag.): Olive Grow¬ 
ing, — D. J. Acuiiet^ and G. G. Quintanii4A (Tiig. Ag ): jMetluxls of PVriili- 
sing and Disinfecting Soils; — D. I^eeastri^S and I). A. Candau (lug. Ag.) : 
Plarvesting, Trans|X)rt and Ihx\sc‘rvatiou of the Olive. 

Section 2. — D P. 1 )E Sous (Olive grower and oil-prcxiucer) and D. A. 
Cruz Vaeero (Ing. Ag) : Methods of Preparing Olive Oil; — D. M. Veeasco 
X>E Pando (Industrial enginec^r and constructor of oil-production machinery) : 
Utilisation of the Residues; — D. J, J De OT,^tEl>o and D. P. GuTi/iREZ 
Caeder6n (representing the Asociacidn de Exportadores de aceitrmas se- 
vilkinas ") : Methods for Preserving the Olive. 

Section 3 : Olive Oil Production Trade. — D. J. CactoX (representing the 
Sindicato de Exportadores de aceiie de oUva de Urgel y Campo de Tarra- 
gona **) : Trade in OUve Products; -- F. Bh^bao y Seviua and D. M. Dk 
SOROA (Ing. Ag.) : Statistics of Productioh, Consumption, Importation and Ex- 
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portation to various countries; — B. J, CAnovas dei< Castuxo (General Se¬ 
cretary of the Asociacidn de Agricultores de* Bspafia) and B. L. Paixares 
(P roducer and exporter of olive-oil) : Trade Marks and certificates of Origin. 

Section 4 : Diseases of the Olive. — B. L. Navarro, B. I. V. CXario and 
B. J. Nonki;i< y Comas (Ing. Ag.): The more important Olive Pests and Methods 
of Prevention and Control. 

Section 5 : Hygiene and Nutntwe Properties of Olive Oil, — B C FernAndez 
(C hief of the Bepartment of Chemistry of the Instiluto Nacional de Hygiene 
de Alfonso XIII ”) : Hygienic and Ahmentary Properties of Olive-Oil; — B. 
PETTERS (Cliemist) and B J. AGun.6 (Ing. Ag) Refining, Purification and 
Mixing ; — B. G. QtnNTANii.i,A and B. I. Bxaz Munoz (Ing. Ag.) : Analytical 
Methods for determining Quality, Adulteration and Imitations. 

Section 6, International Olne Oil Production Associations. — B. A. Acuiar 
y Gomez Acebo (Member of the Committee of National liconomy): Organiza¬ 
tions, National, International, and those wliich may be* formed in ohve-oil 
producing countries, for promoting the increase of oil production. Mutual 
relations among the As.sociations themselves, of a private* official or .social char¬ 
acter, with a view to facilitating the sale of olive oil and its products. 

Resolutions of International Importance. — In all, 08 resolutions were pass¬ 
ed by the six sections but only those are given which refer especially to inter¬ 
national activity and with which the present Review is also concerned ; other 
resolutions nlatiiig to agricultural statistics are reported in the International 
Crop Report and Agricultural Statistics, No 1, 1925 

Section i, in the 4th resolution concenjing the first report on the classifi¬ 
cation of olive varieties, approves of the formation of central commissions, 
in regular coimnunication with the Bistiict Agricultural Institutes, for tlie exam¬ 
ination of these varieties and wliich would report to the International Insti¬ 
tute of Agriculture on the work done, wliich will undertake the compilation 
and publication of these reports. 

As regards olive cultivation, in view of the exceptional importance to the 
world's economy at the present time of increasing the area of olive plantations 
in order to meet the incretised demand for exportation and home consumption, 
hopes were expressed that new olive plantations \dll be encouraged and suIh 
sidised, and that Governments and Agricultural societies will assist and en¬ 
courage intensified olive-growing in tht‘ present zones of production. 

Concerning the utilisation i)f olive residues (sc‘ction 2) a resolution was pass¬ 
ed thfit the Governments and Societies interested should encourage research 
and improvement in the methods and treatments of the residues and tliat in¬ 
formation respecting residues should be published. 

In section 3, in the sixth resolution regarding trade marks and certificates 
of origin, it was agreed that these* might be useful and even necessary, but thiit 
no fixed rule should be made in this respect in order not to interfere with un¬ 
restricted trading. ^ ^ 

In section 4, after having considered the principal olive pests found in the 
Mediterranean basin, and the most practical measures for their control, it was 
resolved (8 and 9) to carry on further research work with a view to discovering 
effective .solutions for the control of Gloeosponum olivarum and Macrophoma 
dalmatica, and (resolution 11) in order to assist investigations regarding the 
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liatural or biological campaign against olive diseases and pests* it is consider¬ 
ed necessary that all the centres of agricnltural research or similar institutions 
should claskfy the parasites existing in their respective regions and publish 
the results obtained. 

In section 5 it is resolved provisionally, until the Commission appointed 
for tliis purpose decide definitely^ that the trade samples of olive oil must confdtm 
to the following requirements : coefficient of refraction from 1.4663 to i .4681; 
coefficient of saponification from 181 to 215 ; iodine coefficient from 74 to 93. 

Finally, in section 6, it is resolved to ** establish an inttmational orga¬ 
nisation wliich will group the National Oil-Production Associations into a Fed¬ 
eration, the object of the organisation being to deal with questions of a tech¬ 
nical nature and with propaganda At the same time, in the various countries, 
National Associations should l:)e fonned wliich in due course will become an 
integral part of the International Federation. The documentation will be 
carried out at the International Institute of Agriculture at Rome, and in the 
next Conp^eSvS the seat of the Federation will be decided, in the meantime it 
is proposed tlwt it be at Seville '* 

Meetings — Papers were readby: Messrs V Bore (Head of the Statistic¬ 
al Ikqiartmeiit of the International Institute of Agriculture) on the work of 
the Tutexnatioiiai Institute of Agriculture ; 1 ) G QuiNTANTbi^A (of the Esia- 
ci6n agrovdmtca Ceniral) on the extraction of olive-oil by the «Acapulco® pro¬ 
cess, of which he is one of the inventors ; B R Manjarres, on the utilisation 
of olive residues ; B L Sakz, on tht‘ influence of potash in olive-production. 
Other meetings, which rt‘quired the aid of cinematographic films or lantern 
slides, wt*re held by the ex-Bir<‘ctor of the Estaetdn Ceniral de Patologia Ve- 
getal, D B Navarro, on diseases of the olive ; B J Miranda, on the olive 
plantations on the banks of the IXmro , Sr SADVATEhbA on olive oil-production 
machines , I) J OavilAn on tlit‘ nitrate industry in Chile 

Publications — Among the publications of a technical nature distributed 
among those attending the Congress were Summary of the data on olive-oil- 
pioduction xn Spain ", prepared by the Covsejo Agrondmico Nacional, " Methods 
for Analysis of the Olive and Residues of the Olive-oil-Prcxiuction Industry •*, 
editc'd by B G Qttintaniixa (lug Ag ) and B J Biaz y Munoz of the Esia- 
ci6n Agrondmica Central , a leaflet on the Varieties of the Olive, with numerous 
illustrations, c^iud by B A FernnAdez, of the Sewteto Agron&mico de So- 
villa , Bulletins of the hstaiidn ohvarera de Tortosa, etc. 

International Competition of Essays — Numerous specialists from many 
countries sent woiks on the subjects of which notice IxAs already bc'en given in 
the last number of tlxis Review A special Commission wjis cliarged with the 
examination of these wf>rks, but in ww’of their varit^d nature, rendering bib- 
oratory work xie(‘essfiry in order to judge of the efficiency of some of the meth¬ 
ods proposed, the decision of the Conmiisvsion will not be made known until 
the necessary tests have been carried out by the Professors of the Escuela Espe¬ 
cial de Jngemeros agrondmos specially appointe*d for that purpose ; the prize 
essays will Ix) inserted in the " Book of the Congress ", which will form a val¬ 
uable treatise on the technique of oHve-growing and oil production. 

Ohve-otl production Laboratory, — For the first time in such International 
Congresses, a laboratory was establised with the object of analysing olives, 
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olive-oiis and residues of the olive-oil production industry. The Estacidu 
Agfondmica Central is under the direction of Prof Diaz Monck (Eng. of the 
Bstacidn Agrondmtca Centra^ ^ assisted by Messrs A Vmcilj, QuiNtAmxXA 
(Jnr) and MonTKRO. Hundreds of analyses were made at the request of the 
public and of those attending the Congress* 

Excursions to Olive Plantations and Mills at Seville and Toledo. — With 0? 
view to instruction and obtaining information on this subject various excursions 
were made and the following farms were visited : " Castillejo de Talhara — 
Lugar Nuevo ** — ** Casaluenga '' — " Da Plata ** — the establishment 
of the ** Union Olivarera at Carmona, the property of Marquis Acapoia, 
where an opportmiity was given to observe the methexi of extracting olive- 
oil invented by the proprietor and named after him. At Jaen the Members 
of the Congress were able to examine the measures taken by the local Seccidn 
Agrondmica and Cdniara Aqricola against the attacks of Phloeothrips oleae 
on olives. The modem pLints at Velez-M*iLiga, Puente Gt'iiil and the superb 
oil-mill of Valderrama at Montilla were also visited. Thtse excursions were 
made to Andalusian farms to observe the methods of olive-pruning, cultiva¬ 
tion, etc , and to see olive-oil producing esia)>lislunt nts Excursions were 
also made to Toledo and Mora de Toledo 

Spanish Ohve-Oil Production Exhibition — Tliis Exhibition was opened on 
the 6th December on what will be tlie premises of the next Spanish-Ameiican 
Exliibition, in the Parque de Maria Luisa at Se^dlle, whore the exlubilion of 
important trading finiis and Agricultural Societies wc^re shown In two salons 
the Servicios Agrondmicos exliibited s|x*cimens. phrdographs, graphs, etc , 
arranged according to the province, and thus fonning a National Museum of 
Olive Growing and Olive Oil Production 

Next International Congress on OUve-CuUivation — In the closing session 
it was resolved tlwt Rome .should Ije the seat of the n<‘xt Congress, whicli will 
take place in the Spring of 1920 

192 The Internalional Cattle Breeding Congress held at the 
Haguef August-September, 1923 . —- The report has just been published, of 
the important International Cattle Breeding Congress held at the Hague in 
September, 1923, in order to bring together prominent people connected with 
cattle breeding, in order to assist an cxciuinge of ideas and the compilation of 
interesting literature on the subject 

The Congress was divided into four sections, each of which took two sub¬ 
jects for discussion 

Section I: Heredity and Feeding. 

f (a) What new information is available regarding the doctrine of here¬ 
dity which should be considered as important in cattle-breeding ? 

(6) The new points of view regarding feeding. 

Section II: Registration. 

(a) What particulars should be entered in the genealogical registers and 
in what way should this information be controlled to ensure the maximum 
accuracy ? 

(&) How can milk production be regulated and is it possible to establish 
international regulations ? 
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Seciion III: The Intervention of the Authorities and the Work of the Asso^ 
^iattons, 

(a) How can the authorities encourage cattle-breeding other than by 
veterinary measures ? 

(b) In what way can the associations for the improvement of cattle de¬ 
rive practical advantage from the information furnished by science and regis¬ 
tration ? 

Section IV : Economics 

(a) What qualities should cattle posvsess in order to satisfy definite pro¬ 
fessional requirements ? 

(fc) How can the control of tuberculosis in cattle be carried out in practice 
and what arc the results of experience on tliis question in the various coimtries ? 

The first piirt of the RejK>rt contains an account of the discussions in tlie 
secti<»ris, based on the reports previously sent to the Organising Committee of 
the Congress, of which the Presi<lent of the Sections gives a brief review at the 
opening of the inet'ting. while those submitting the reports give useful supple¬ 
mentary in form, il ion 

In the second j)art of the Ri‘j>ort are published, in extenso, the reports pre¬ 
sented to the Congress by numerous scientific authorities These reports are 
published in llie langu.igc* in which they were drawn up and are sometime ac- 
eoiupanied by a sunuiiary in French, English and German 

Bspeci,llly deserving of mention is the important part taken in the work 
of tins Cougr(*ss by the International IiivStitute, reprc'sented by M F^elstad, Nor¬ 
wegian 1K legate to the Ferniaiient Committee M Pjelstad dese'ribe'd the activ¬ 
ities of the Institute in reference te) cattle-breeding and allied questions. 
His report ltd the President of Section IX (/>)to express the following wish, 
wlu< h was iidopte'd <is a resolutiem The Inlernatioual Cattle-Breeding Con¬ 
gress, held at The Hague in August, wliile appreciating the work already 

done by the International Institute of Agriiullure, and in consideratiewi of the 
prae'tical results «ichieve"d in ih< shitistical and cemime*re'i«il domains e)f animal 
prcHlucts, the regulition of tmlk-proelnction and cattle-breeding, requt*sts the 
Institute to eoutinue and still furthei ch velop its work in the above-m(*ntioned 
spheres " 

Section IV (i»), dealing with the important question of bovine tuberculosis, 
passed the following resolutions 

1 In the interests of economy and hygiene, measures against bovine 
tuberculosis are urgently iitKxled 

2 These measures shfiU be based on the inituitive of the breeders 
interested; tlu^ Stale will undertake to pLice at the disposal of the breeders 
all useful information on the nature of the disease and the prophylactic 
measures for its suppression. 

3. The chief object of these measures will be to obtain cattle stock ren¬ 
dered immune by protection from all infection during breeding, 

4. The State will encourage by means of grants, the formation of healthy 
stock to replace an infected herd. 

5. Administrative measures will be taken with a view to the destruction 
of excrement, and the pasteurisation of skinuned milk and mUk by-products. 
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6. The public authorities will take measures against the spread of tuber¬ 
culosis, when observed on the farms of breeders who, voluntarily, adopt pre¬ 
ventive measures. 

7. The taking of action to set aside sales owing to the existence of bovine 
tuberculosis, is to be recommended. 

The following resolution was passed in the closing session of the Congress : 

" The Congress is of opinion that the relations established during the 
Congress among members should not cease with the closing of the Congress. 
To prevent this, it is proposed that each country appoint a correspondent or 
give an address, and that the Central Office remain temporarily situated in 
Holland. 

“ Proposals regarding a new Congress to be held in another Cotmtry 
should be addressed to this Office 

M. Mass^, President of Section IVa, and M. Fjelstadt recalled the work of 
the International Institute of Agriculture in this comiection, and it was agreed 
that the new Office should work in close collaboration with the Institute. 
(Report of the Proceedings of the IrUernaiional Cattle-Breeding Congress orga^- 
nised under the high patfonage of H. M. the Queen of Holland at the Kurhaus 
at Scheve^ningen near The Hague, from 22 August to 4 September, 1923. 

193. Belgium : International Conference on Tropical Rubber Pro¬ 
ducts and allied Industries. Brussels, 1-16 April 1924 . — The Official 
Report of tliis Conference lixis been published and can be obtained from the 

Rubber Growers* Association **, 2-^ Idol-lane, I/mdon, B. C., price 5s 6d. pt>st 
free. The discussions turned on questions of the production of raw rubl^jr 
rather tlian on technical and industrhil points. Well known exi)erts made im¬ 
portant communications on the principal problems. (The Rubber Aee Vol. V, 
No. 7, I/Dndoii, 1924). 

During the exliibilion the Brazilian (k)veniment, re])resented by the High 
Commissioners, MM. Hannibai, Porto and J. A. Barboza Carneiro, arrang¬ 
ed for the publication of a daily report printed on good paper and with nu¬ 
merous illustrations and statistics, giving the various aspt'cts of tlie economic 
wealth of Brazil, the agricultural resources, the stock-breeding, mineral wealth, 
etc. and some illustrations of the intellectual movement in the country. There 
are 17 numbers, covering 200 octavo pages in all mid each one may be Siiid to 
be complete in itself as regards the subject treated. 

194. Peru : Pan-American Conference on Standardization, Lima. 
December 1924 . —This conference was called by tlie Pan-American Union at 
the request of tlie Fifth International Conference of American States wliich 
met at Santiago, Chile, in J923. The Peruvian (.^vemment sent invitations 
to the twenty-oue republics of the Pan-American Union and to a number of 
technical and commercial associations, both Peruvian and others. The general 
purpose of this conference was to study tlie possibilities of developing inter- 
American and international standards for raw and finished materials as well 
as standardized classifications and nomenclature and to make recommendations 
with regard to a gradual policy that might be adopted by governments interCvSt- 
ed in these important questions. 

In drawing up the programme of this conference the Peruvian Government 
utilized the co-operation of the Pan-American Union and Inter-American High 



CD8BBKT NCmCBS 


31I 

/ 

Coimmssion and ikt&e in turn obtained the advice of representative organisa¬ 
tions and individuals. The preparatory work on questions relating to agri¬ 
cultural products, both raw or manufactured was handled by the U. S. Depart¬ 
ments of Commerce and Agriculture. The American Engineering Standards 
Committee undertook preparatory work among the manufactures of North 
America, Jind mi advisory Committee has been set up on the request of Rowe, 
the Director Cieneral of the Pan-American Union. {Science^ Vol. EX, No. 1560, 
19 ^ 4 )- 

195. Hawaii: First International Conference of Sugar Planters 
and Manufacturers, Honolulu, 26 July to 14 August 1924 . — In the 

Louisiana Planter andStigat Manufacturer, 'New Otleans (LXXIII : No 7,1924), 
there appear notes on the work of the Conference on methods of cultivation, 
on varieties of cane-sugar, on the siig«tr industry in Australia and Fiji, on tech¬ 
nical problems related to lh<‘ industry, etc. 

19O First Pan-Pacific Food Conservation Conference, Honolulu, 
31 July -14 August 1924 . - This Conference met under the chaimumship of 
Dr. E (). IIovvARii, Chief of the Bureau of Entomology of the Umted Stiiles 
IX'partnieiit of Agriculture There were piesent 95 delegates : ^8 from the 
maiiiLmd of the States, 55 from otht‘r Pacific countries and two from the 

MVst Indies Twche dul> ,ip|K>mted delegates from Hawaii and 30 residents 
took jiart in tht‘ meetings whuh weie also attended by a number of other lo¬ 
cal jx.‘r,sons Altogetlur lourteen Pacific countries weie represented by about 
a hiuidied and foity tecJuiicians of both sexes 

The Conhi(‘nc< wdiicli was the fifth of the series designed to promote a 
mutual understanding by ]K.oples of the countries round the Pacific, of tlie 
different conuuon problems was. simmioncd by and held under the aus])ices of 
the Ptjii-Paciiw Ihiion It w<is oig.uiised in se\en sections, the most important 
of which wen* <U voted to {a) the sugar-cane indiLstry , (/;) hshenes, niiirine 
biology and oceaiiograjihy , {() plant protection through cpiarantine and re¬ 
searches in entomology and pliyto|xitliology and (d) food-<'rop production and 
improvement. As a result of the disiussions in the sugar-cane industry sec¬ 
tion, there was tentatively f>rgaiiisi‘d an mtenuitional association of jjersons 
intcTCvSted in tiie industry, and it is ho]K*d that this association will meet at 
Havana in 1927 

At the fmal sessitms thirty-three resolutions were adopted . three of these 
relate to the sugar indu-stry, six to hsherit^s, four to plant protection, one to 
miiinal industry’, four to focKi-crops, tlm^ to marketing jiroblems while tliq rest 
are of a more g(*neral nature 

Classifying the resolutions on a difierent basis, three refer to the work of 
the Pmi-Pacific Science Congress to be held in Japim in the aut^nm of 1926, 
six to tlic protection of fooil resources by inteniational treaties and agreements 
and twelve recommend more or less sfiecific programmes for future* research. 

A Committee appointed for the pur|>osc will publish a full report of the 
proceedings of this importmit Congress (Science, N. S., Vol EX, No. j 549,1924). 

iqy France: International Dairy Congress, Paris, 1925 . — This 
Ccwiference will be confined to dairy questions in relation to hygiene and 
food values, dealing with fresh milk, stcrilizc‘d and jiastcurized milk, the 
organoleptic qualities of milk, etc. The dairy produce industries, such as cheese- 
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makiiig are not to be included. Application will be made at the Congress for 
the ratification of the scheme already drawn up by the permanent Bureau of 
the International Dairy Federation for the esbiblishment of an Inteniational 
Milk Bureau at Brussels, and the adoption of a resolution to sfifeguard the de¬ 
signations of origin of milk products on tlie world market will be required. 

igS. Belgium : International Congress on Technical Instruction. 
Gharierpi^ April 1925. — This Conference is to be organized at the Char¬ 
leroi “ University du travail by the Conunittee for the improvement of in¬ 
dustrial and agricultural education, and will include a Section for technical 
agricultural instruction Special arrmigements are being made to enable 
si)ecialists of all nationalities to form an idea of the com}>letely modem orga¬ 
nisation and the s|x^cial clmracter, both scientific and teclniical and vocational 
of the institutions of the ])ro%dncc of Hainaull, while at the siime time giving 
them an opportunity of judging of the application to practice of the iiemowstra- 
tion courses given by the teacliiiig shifi and well-known agricultunsts, former 
students of the different institutions Visits will be made to the establislxmcnts, 
and it will be possible to attend the dcmonstralious, and in addition reports 
will be presented to the Congress Bnquiries should be addressed to: M, R. 
UUQtTKSNK, Secretiiry of the hxecttiwe Committee 45, Rue du Ilautbois, 
Mons Belgium 

lyg, Canada: Third World Poultry Congress and Exhibition. 1927. 

— In May 1^24 the International Association of Poiiltrv hntnutors and Invesii- 
gafors received |X‘rniissioii from the (*ovenmieiit of Cmadii, through the 
Canadian Mnistcr of Agriculture, wuth the su}>port of the Ontario Minister 
of Agriculture, the Caiudi.m Pacific Railway, the Canadian N.ational Railways 
and representatives of tlie rnited States of Korth America, to hold the third 
World Poultry Congress 011 Canadian soil, in 1027 Pull facilities aie guaifinteed 
by the Dominion Ooveniment for delegates and visitors to tlK‘ Congress and 
ill ptirticular to the poultr^^ show to be helil at the vSame lime 

After due considcialioii of the question by the Council of the Inleniatitm- 
al Poultry Association, which inaugurated this tyix' of Congress and in view 
of the fact that the first and second Congress were both held in Buroijc, namely 
in Holland 111 1921 and in Spain in 1924, it was resolv<*d tliat the third should 
be hold in North America The invitation of the Canadian (Government was 
consequently accepted, and the more readily, since more tlnin % of the mem¬ 
bers of the International Association, all either engaged in giving instruction 
or in investigating jxiultry questions or in some sixx'ial work on the subject, 
are living cither in Canada or in the Ignited Stales In these countries too 
there has been greater progress in the various branches of poultry-keeping 
in the lavSt twenty years than elsewhere. IJenct all jxrsons who Itike part in 
the Congress ot 1927 will have the opportunity of visiting tlie North Amer¬ 
ican Unii^ersities and Colleges, in which the fullest instruction is given in this 
branch of foexi production, of meeting the most celebrat«xi ])rofessors mid in- 
vestigcilors, of observing the methods adopted on a large scale by producers 
and of studying the systems in use for the nuirketing of eggs and ixiullry. This 
Ce ngress will be held under conditions peculiarly favourable from the educa- 
ticmal standpoint. The ai^angements for the conduct of the Congreas will 
Tx? published in due course |^nd formal invitation>s to attend will be sent to the 



313 


Ministries or Departments of Agriculture of the different countries. In the 
meantime conuntmications or enquiries may he addressed to Mr. Edward 
BeowN, F. I4. S. President of the International Association of Poultry Instrucr 
tors and Investigator^ 20-ii Essex Street. I^ndon, W. C. The date of the Con¬ 
gress will be announced within the next few months. 

200. Poland: International Congress of Agriculture, Warsaw, 
21-24 June 1925* — Five Sections will be included : (i) Rural F^c'ononiy ; 
(2) Vegetable Production ; (3) Animal Production ; (4) Agricultural Industries ; 
(5) Scientific Section, agricultural experiments, agricultural instruction. The 
subscription is fixed at 10 Zloty (50 French francs). 

> 01 . German Colonial Congress, Berlin, 17-18 September 1924. — 
The (^mian review of tropical agriculture, Der Tropenpflanzen, has issued a 
special nuinl)cr (Year XXVII, No. 4,1924) relating to this Congress, containing 
the following important articles: M. Bttssk, Agriculture in the occupied 
German Colonies , A. ZiMMER!sn\NX. Retrospective Survey of the Work of the 
lUvStitute of Agricultural Biology at Hamaii ; Ceo A. Sc'HMiDT, Agriculture 
in Mexico . \V. A. Th. Muij.ER Nkt'Haus, Trans].K>rt in the Tropical Regions 
Unprovide<l with Railways , O. Pricnsk, The Biolog>" of the Coconut Palm ; 
Fr. Toblkk, The Preparation of Tnipical Textile Fibres , W. Rushmann, 
Cultivation of the Trmiato in Teneriffe and the Canary Islands 

Brazil: Congress of the Municipalities of the State of Rio de 
Janeiro. — From the point of view of rural ecoiuany and scientific agri- 
cultun* the following papers read at this Congre.ss by M. Alv’axo Paes, pre- 
ftH:t of Itaguiihy an* of eousiderublo interest: (a) Poultry-breeding in the Slate 
of Rio ; (i/) The protection of the agricultural la bonier as a factor in reduction 
of the cost of living , (r.) the Co-o|X'raUon of lh(‘ Municipalities in the work of 
Rural vSanitation : (d) The (‘stablishment of Sanitiry Engineering bodies as a 
means of nmintaining healthy conditions in the nual divStricts , (f) Cotton 
growing in the vStale of . (;) Reforms in Primary Education In the B/a- 
zil Feno-CarNl, Year XV, Vol XXVII. Nos. 305, 37^, ^9^4, the resi^ilutions 
passed in the different Sections of the CtJiigress, and also tho.st' of Si^*cfion TI, 
AgricuiUtn* and vStock-bree<liiig and Rural Econoiuy were published in extenso 
(Branl Fnro-Carnl, Year XY, Vol. XXVII, Nos. 393, 3(^7, 308, 373, 1024). 

203. United States: Proceedings of the Fifty-Sixth Convention of 
Farmers and Fruitgrowers at Santa Ana, California. — Ini}H>rlant 
questions were under discussion at this meeting which wiis held on (>-7 De¬ 
cember 1923, under the auspices of the California Department of Agriculture. 
The .subjects relating both to Die seieuliiic and the practical side of agriculture, 
included re|X)rts on the quarantining of pLuits, intended to pieveiil Die introduc¬ 
tion of vegetable pests and infection into the United Stales, re|K)rts on immi¬ 
gration and agricultural labour, the problem of transj[,K)rt and market condi¬ 
tions. The l^oceediiigs of the Fifty-SixDi Convention of FruitgruAvers and 
Farmers, Santa Ana, California, liave ap^x^ared in a volume of J48 pages, 
forming Nos. 1 to (> of Vol. XIII of the Monthly Bulletin of the Department of 
Agriculture, State of Cilifoniia, published at Sacramento, Ciilifomia, June 1924, 

204. Annual Meeting of the Metric Association. Washington D. C** 
29-30 December 1924. -- At this meeting of the Metric Association, 
lectures were given by ex|X'rt$ in reference to the work of the Association, 
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and an exiiibition was held and demonstrations given of modem methods of 
instruction in the metric system of weights and measures. Information may 
be obtained prom the Metric Association, New York City. 

205 . National €k>nference on the Utilization Forest Products^ 
Washington, 19-20 November 1924* — This Conference was called by 
Dr. WAni^ACE, the Secretary of the Department of Agriculture, United States, 
for the discussion of the following questions^: (1) the determination of the na¬ 
ture and extent of the present preventable wastes, in forest production, how 
far prevention is attainable in view of the results of research, how far better 
utilization is retarded not only by economic conditions, but by failure to apply 
available technical knowledge; (2) the nature and extent of the present unpre- 
ventable wastes, and how an enlarged programme of research may lead to improv¬ 
ed methods of prevention ; (3) the consideration of policies and measures which 
might be supported by industrial, professional and govenimentiil agencies, so 
as to insure the most efficient development and use of the forest resources of 
the United States; (4) the formation of a permanent advisory committee on 
the utilization of forest products. {Science, N. S . Vol. UX, No. 1555, 1923). 

206. France : Thirty-first Congress of the Milling Industry. Pa¬ 
ris, October 1924. — The cliiet questions proposed for discussion were 
as follows : The production of wheat in France in 1924, in rehition to the work¬ 
ing capacity of the mills, and the needs of the community ; the extraction ])er- 
cenlage of the flour and the regulations there contiined in the Decree of 21 Au¬ 
gust 1924, which fixes a minimum extraction rate of 78 % ; the introduction 
of substitutes into wheat-flour; the taxation of the produces of milling and 
the effects of the law from the point of view of commercial transactions ; 
the accepttince of foreign grain at the French ports ; the determination of their 
specific weight at the time of unloading the cargo, by means of the 20 litre and 
the Schopper bjilance ; the drafting of a French importation contract and the 
establishment of an arbitration office. the Cliemistry Department of the Mill¬ 
ing Industry. 

The French Shool of Milling will be o|x;iied at the same date as the Con¬ 
gress. Enquiries may be addressed to the Secr<^tariat G^eral de TAssociation 
Nationrile de la Meunerie Fran^aise ; Plaee du Ix)uvre 6, Paris. 

207. Italy: Viticultural and Wine-making Congress. Gasale Mon- 
ferrato, 7-5 September 1924. — Reix>rts presented to the Congre.ss: 
Professor Pmo vano, New prospects in viticultural genetics ; Professor Ca- 
BOTTO, Causes of withering in grafted vines; Professor ZavaTTano, Viticul¬ 
tural Conditions of the Province of Alessandria; Professor Pehsi, American 
Piedmontese Hybrids. There was also a report by Cav. Marini — on fiscal 
charges on wine, — and of Sig. Marescai^chi — on questions relating to 
wine-making (instruction, manufacture on a large scale, transport, distilla¬ 
tion, credit, distribution of wine to the army and navy, export trade). 

Exhihilions, Fairs afid Competitions, 

208. Belgium; XXVIIIth Grand International Poultry Exhibit¬ 
ion, Brussels 24-26 January 1925. — Enquiries to be addressed to M. B. 
Boty, Secretaire General, 95, Avenue Royler, Brussels. 
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209 . Spain: International Sample Fair, Barcelona, Spring 1925. 

2x0. France : International Poultry and Bee-Keeping Exhibition 
Lyons, 7-11 January 1925. 

211. New Zealand: International and South Seas Exhibition. 
Dunedin, November 1925, — Anooudced in the South African Journal of 
Indu^ines, Pretoria (VoL VII, No. 8,1924) as financially supported by the New 
Zealand Government. 

212 . Switzerland: Colonial and Exotic Products International 
Fair. Lausanne, 27 June to 12 July 1925. — Under the patronage of 
the Swiss Government. Among the sections are ; («) Food Products of agricul¬ 
ture and fisliing; Other products of agriculture and fishing; (c) Horticultural 
produce, {d) Forest products and industries; {e) Mineral products; (/) Colonial 
arts and manufactures. 

2 x 3 . Uruguay: International Sheep Show, Montevideo, February 

1924. — The Show was held under the auspices of the Uruguay Rural Associa¬ 
tion Sales of aninuils of choice breeds were eliected and the prices paid for 
two rams wer<‘ resjxfctively 400 and 750 pesos. 

214 Austria: Alpine Agricultural Fair. Innsbruck, Tyrol, 5-12 
October 1924. — Although mainly of an agricultural cluiracter, all rural 
industries were here repr<‘sented The main groups were: agricultural stock- 
breeding, a show of cheeses, fruit-growing and gardening, bee-keeping, agri¬ 
cultural instruction 

215 Belgium: Exhibition of Farm Machines and Products and 
Great Agricultural Week, Brussels, 14-22 February 1925. — Organized 
by the Society of Farm Mechanics and Agricultural Industries, and under the 
patnmage of the Belgian Ministr>’ of Agriculture. The programme includes: 
farm raachiiierv properly so-called, machines for cultivation, methods of cul¬ 
tivation and preparation of the products , milking macliines and dairy appara¬ 
tus various tyjxis of apparatus for ])reventing accidents with farm machines; 
home colonization exhibits , plant for land improvement, land drainage, irri¬ 
gation, levelling, ( leanng, etc, forestry plant; fishing, poultry-keeping and 
beekeeping equipment lu)rtieultural eadiibits; greenhouses, heating apparatus 
etc , nnichincry and implements for agricultural industries; steam, petrol, 
wind, electric hydraulic power machines and motorcultivators; lorries, tractors, 
etc. ; materials for rural buildings, and equipment; tools and implements; 
farrier's instruments, haniess, fertilizers, stock feeds, dips; instruction and 
diagrams relating to farm machinery; rural electric and mechanical plants. 
Enquiries nmy be addressed to M A Caio^ikr, Secretaire de la Society de meca- 
nique et d'industrie agricoles, 29, Rue de Spa, Brussels. 

2 lb. Brazil: Pernambuco Municipal General ExhiUtion. October 
1924. — A Bee-keeping Section shrjwed the progress made in Pernambuco as 
regards the production of honey and wax, and improved methods of collection 
(Brajrtl Ferfo-Carrtl, Year XV, Vol. XXXVII, No. 37 - 2 )- 

217. Agricultural and Pastoral Exhibition at Jaguarfio, Rio 
Grande do Sul. — Opened on 29 November 1924 by the local Agricultural 
and Pastoral Society {Soctedade Agricola e Pastortl), A number of Uruguay 
breeders took part (Brazil Ferro-Carrtl, Year XV, Vol. XXVII, No. 372). 
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2 x 8 . Ftance : National Seeds Fair, Versailles, 17*25 January 1925.. 

— Under the patronage of the Ministry of Agriclture, and inaugurated by the 
Federation of the Agricultural Associations of tlie Seine, under the auspices 
of the Offices Agricoles of tlie North and of the Department of Seine. 

219. China: French Indo-Chinese Fair, Hanoi, 30 November- 
14 December, 1924. 

220. Great Britain: Textile Fibres at the British Empire Exhibit¬ 
ion, Wembley. — In the Manchester Journal of the Textile Institutes (Vol. 
15, No. 9, Chester, 1924), an account appears of the Wembley exhibit of the 
production of textile plants in the British colonies, including cotton, sisal, 
flax, hemp, Manilla hemp and other fibres of minor importance from the 
following territories, Sudan, Nyasaknd, Tanganyika, Uganda, Kenya, Zan¬ 
zibar, Mauritius, and the Union of South Africa. Information on the culti¬ 
vation of these fibres in the different countries is also given 

221. Gold Coast. Colonial Exhibition, March-April 1925. — The 
object of this exhibition is to encourage trade between Bngland and the terri¬ 
tories of Wc.st Africa and to afford representatives (3f the manufacturers the 
opportunity of studying the nec*ds of the various populations on the spot The 
l^lubitiou will include five main sections : trade, agriculture, cultivation of 
orchard trees, minerah^gy, arts and crafts. The products of the four colonies 
of British West Africa, viz, Nigeria, Ck>ld Coast, (rambia and Sierra Let>ne 
will be shown, and the mineral exhibits of these regiom will illustrate the im¬ 
portant part taken by the mining industry in the i‘cont>mic deveJopincnt of the 
Gold Coast in the last 3c> years In the Arts and Crafts Section the. <ulisans 
of the four colonies above-name<l are grouped together in one ])avilion and earry 
on work in common. 

222 . Italy: The Horticultural Conferences of the Royal Tuscan 
Society of Horticulture, Florence, 18 January, 15 February, ISMarch, 
19 April 1925, — 2 UI Iversons taking part in these im^cttngs luive* tlie opjKnlun- 
ity of showing any kind of horticultural piodnce (plants, flowers, finit,veg¬ 
etables) which they consider worth bringmg to the notice tlujsi etUiuinig 
the conferences 

223 Stock Competitions at the Milan Fair April 1925. — In 
the Stock show at this fair bneds oi cattle will be cxliibitcd which have 
not been shown at previous fairs, including the Chkmina T)reed, the j)ure-bred 
Polodica, the Tarin or Savoyard, the Danish A large number of Btdgi. n 
horses will also lie shown. 

224 Northern Ireland: Exhibition of Flax; Lambeg, Belfast, 
16 October 1924. — This exliibition was held in connection with the 
exjierimental Laboratories of tlie Linen Indusliy’^ Research Association. 
Various subjects relating to tlie textile^ plant in question were treated with 
vlcmoiistrations by the staff of the lalioxatories such as the flax stalk, the 
constituents of the plant, pe.sts, etc damaging the seeds, etc A denioustni- 
tion of the valuable work carried on by the Bx|H.Timental Institute of the 
Association was given. (Journal of Textile Institutes, Vol. XV, No ti, 
pp 581-382. Manchester, 1924) 

225 , Switzerland: Swiss Sample Fair, Bflle, 18-28 April 1925 , 
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Devdopmnl of Agricidlure tn the Different Comirus. 

2z6. BrasU: Agricultural Developiineiit in Brazil, —A number of 
questions relating to scientific agriculture in Brazil in the three years 1921- 
1923 are handled in a series of chapters, supplying much statistical and other 
information, by M, Hannibai, Porto, deputy to the Rio de Janeiro Council 
and member of the Brazilian Higher Council of Industry and Commerce. In 
addition to some subjects which are also af international interest, such as cot¬ 
ton and rice growing, the production of cacao, timber for building, aninuil food 
prcxlucts, the author deals with various special questions of great importance 
to Brazil, 

For example, a separate chaptei is given to each of the following : a val¬ 
uable substitute for rubbei, obtained from balata, the coagulated latex of Me- 
musof's bidentata D C an indigenous sapotacea of Ouiana and of the Northern 
Amazon locally known by the not very precise name of “ nuis.sarandubas " ; 
the vegebible ivory, obtained fnmi Phvtelephas nwewetupa, the “ Jarina ” 
or " Yarina ” of the natives , the “ guarana or “ Varnna ” a sapindacea known 
scientifically as Vaulhvia C upana-Himth the seeds ot which have a high reputa¬ 
tion as a nerve tonic . the “ Brazil nut ” variety " sapncaia or BcriholleUa 
excelsa, the expent of which has rapidly increased while lliat of the Amazon 
rubber has diminivShed , the “ babassu prilnx the oil of which is tlie object of 
an imjKjrtant indiistiy in tin vStat(*s of Marauhao and Piuuhy. 

ICaeh chtqHei of tlu b >ok contains statistics vviiicb, taken together, pre¬ 
sent a compute jacturi* of the gnat natural wealth ot Brazil and thus provnde 
an exhaustive economic survi}’ (Hannibvl Pohto AsjKiOtos cconomicos do 
Brazil R( trosjH'cto de < 1923 ConsuknigOes subre no.ssas jx)ssibili- 

dades mereanlis pp Rio de Janeiro, 1924) 

227 Colombia: National Reserves for Agriculture.— In Maich 1924 
the Gov< nniient of Colouibiii issued an order bv which the public lands in the 
lianaua zone of the Department of the Magdalena were declared national re¬ 
serves to be used for the ciiltiv.ition of certain priKlucts A commission vvms 
also apjioiiited to surv’-ey, iiiii}), and mark the boundary of these (kjv-ennneut 
hauls, (Bidletin e/ the Pun-Amcfi(a>i Vmoti, p 720, 1921) 

228. Cochin-China: Rubber Plantations. — According to the ( omptes 
Pendus de PAcademic Sciences C i/hhiales, 1924 , the plantations may be <'las- 
sified in three groups, (i) the medium sized plantations of small Government 
employees, or of persons employed in trade or industry, taken uji as a lucky 
S]>ecuhition on denuded lands, in the more healthy ]).ins in the neighbourhood of 
native settlements This example has been followed by a ft w of tlie inhabitants 
of Armam , (2) the companies instidled in the Bicn-Haa region, in the nughbour- 
hood of the railways, on the red earth lands partly disafforested and infested by 
the ** Im^ienitagrass whii h makes sjiecial methods of clearing the soil neces¬ 
sary, Mechanical methods of cultivation have been applied on tlie Svzeenah 
plantations and An-Loc, where health camj>s have been organized in a marked- 
ly malarial centre ; (3) companies formed in 191 ^ nnd afterwards, including 
the SociitS des Camiichoucs de Vlndochine In the laying out of these planta¬ 
tions Malayan methods are usually followed which are in the main those em¬ 
ployed by the Mois for their rice plantations in the forests. The vast extent 
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of bamboo in the province of Thudamot facilitates the application of these 
methods which are of great importance for the rapid exploitation of large areas 
of plantation. The latter undertakings have benefited by tlie experiments 
made at Xa-Trach on lands covered with light bamboo. 

Cochin-China has a very deep soil, and a dry season follows on a period 
of abundant aiid well-distributed rains and hence conditions are very favourable 
to the cultivation of kevea. In addition Cochin-China has tlie advantage of 
an exceptional supply of labour and it has proved possible to train expert as¬ 
sistance both for the work of clearing, and for establishing pkintations and their 
after cultivation. (C. i?. de I'Acad de Sc\ Coloniales, 1924, quoted in the Revue 
Scientifique, Year 62, No. 18, 1924). 

229. Italy ; Italian Agriculture. — The proposal of the Ameriam 
agricultural review " World Agriculture for the publication of a number de¬ 
voted to agricultural Italy and intended to make better known overseas tlie 
characteristics, the progress iind the future possibilities of Italian Agriculture 
was supported by S. E. A. Serpieri, Ex-Secretary of State for Agriculture. 
The articles intended for the Anu^rican review were also ]>ublished in an Italian 
edition of '* Italia agricola ”, a review edited by the Federazione dei Censorzi 
agrari which set apart for this pur|)ose the number of October 1924. Hence 
this issue contains a large number of articles of a comprehensive nature dealitig 
respectively with tlie following subjects: a sketch of the progress achieved in 
Italian agriculture (A Skrpieri) ; the rural jx)jnilation (F. ComiTTi) , Ibilian 
lands (U. Pratoeongo) ; characterstics of Italian agricultural economics 
(G. Rassinari) ; the new Italian agrarian legislation (R Trifonk) ; agricul¬ 
tural itistruclion and ex|X"riment (V Aepe) ; Itiiliaii agricultural co-o|xration 
(E. Morandx) : land improvement schemes {V. Fe(;ijon) ; S|x-cial orchard 
cultivation (G. Briganti) ; cereal cultivation (E AziMONTt) ; industrial her¬ 
baceous croj^s (F. Zago) ; .stock-breeding (N. F()TTicc:hia) , wcxxls and meadows 
(M. De BENP:Dictis). The journal is abimdantly illustrated (VItalia Agricola, 
Year 61, No. to, 1924). 

230. Agricultural Production in Italy. — The Hon. Giovanni 
Ranieri in a speech made in the Senate on 18 December 1924 gave an 
account of the grain crop and the live stock prexiuction, forestiy^ polity, land 
improvements or reclamation, irrigation, chemical fertilisers, espc^cially the 
nitrogenous fertilisers, and in connection with the Htler called attention to 
the wide diffusion of the Casaee and Fatjser proccs.ses of nitrogen fixation. 
Other questions dealing with the increase in agricultural production are 
discussed in a small i6mo. volume, pp. 29, Rome. 1925. 

231. Panama: Land Settlement. — A company wiiich lias bought 25,000 
hectares of land in El Volcan, l^oviiice of Chitiqui, is engaged in subdiyid- 
ing and colonizing a large tract of land of which twenty-three 100-hectare lots 
liave already been sold to colonists from California. The chief crops to be 
raised are coffee, sugar cane, bananas, and other fruit products. It iSf hoped 
that the Government will soon begin construction on the road from La Oancep- 
ci6n to El Volcan, where the climate, the richness of the region, the building 
of a hydroelectric plant etc. will all contribute to the making of a thriving com¬ 
munity. (Bulletin of the Pan-American Union, p. 725, 1924). 
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232. Uruguay: Agricultural Progress iu Uruguay. — In tie ** mes¬ 
sage ** presented by the National Council of Administration to the Gacieral 
Assembly of March 1924 the following report of the work of tlje Commission 
for the Promotion of Agriculture during 1923 was given. In order to comply 
with the requests made by agriculturists, the work of the Commission was con¬ 
siderably increased during the year, its chief activities including the following; 
Insjx'ction of growing cro|>s ; treatment of seeds and use of fertilizers ; manufac¬ 
ture and sale of insecticides and fungicides ; supply of seeds on credit; advisory 
service; inspection of orchards and vineyards; treatment of plant diseases ; 
assistiince to agricultural colonies; inspectic«i of plant nurseries; organisation 
and inspection of co-operative fruit-growing societies; plougliing competitions: 
co-oj>eration in agricultural fairs and in the fann and aattle census; plant and 
seed insjx?ction at ports ; measures for the control of locusts. 

Inspectors nrade 2446 crop iiisj^ections and 4709 inspections at ports, 
where 701 lots of plants or seeds were fumigated, J252 inquiries were answered 
by the Central Office, and 186 seed analyses were carried out. The work of the 
supply department increased appreciably. 16,590 kg. of insecticides and fimgi- 
cides and 3878 litres of similar pro<lucts having lieen distributed by agents in 
all parts of the country. {Bulletin of the Pan-American Unton, p. 727, 1924). 

Misc( llanecics. 

233. Brazil: “ Guraua ”, the new Brazilian Textile Fibre Plant.— 

At Ta]x*rinha, near Saiilareni, the most im].)ortant town (Ui the J.yOwer Ama¬ 
zon (State' of Para), the Swiss naturalist Dr. G. ILvgmA-NN, who has been a re¬ 
sident for iiumy years in the district and is an official of the municipality of 
Santirein, is cultivating an exten.sive plaiitition {^00 ha. 500,000 specimens) 
of the “ curaua ”, a member of the Bromeliaceae, which is reputed to yield one 
of the strongest textile fibres in the world, leaves of two year old plants are 
already fit to be gathered and are on an average i .20 metres long The 500,000 
plants mentioned will yield 130 metric tons which sold at the same price as 
“ sisal " would give a return of 420 contos of reis. In the opinion of experts 
the fibre is suitable for making all kinds of textiles and twine. In view of the 
fact that on the Brazilian market there is an immense demand for textile fibres 
of ever}" kind it i.s estimated that Dr. Cr. Hagmann will be able to increase the 
numl)er of his plants to 300 000, sufficient to yield 900 metric tons of fibre, 
bringing a return on the basis already quoted of 2520 contos de reis. (Brazil 
Ferru-Curril, Year XV, Vol. XXVII, No. 37 - 4 ) 

234. A New Coffee Picking Process. — At the meeting of the Sociedade 
Rural Braztletra, held 14 May 1924, Sig. I. do AmaraIv Castro explained a 
metliod of coffee picking which should be much more profitable than the 
method at ])rcsent in use. He calls it natural liarvesting ” (collieita natural) 
and the pkn consists in removing from the plantation, by means of besoms 
or any ordinary brooms, the fallen coffee berries at periods of about two 
mouths, so as to prevent the product renuiining on the ground too long. One 
man, with an ordinary broom, sweeps and shakes on an average 200 coffee 
bushes a day, thus obtaining a Larger daily work yield than by the usual 
process. The harvest should be accomplished in two periods, and there should 
be a definitely calculable yield, since it would be removed from the ground at 
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the proper times of ripening and thus there would be avoidance of the loss of 
a large quantity of cojffee which would spoil if left longer on the groxmd. The 
process of gatliering could be carried on equally well on rainy days and in a 
hot sun ; this would much facilitate the work which would hardly occupy 
more than one minute per plant. 

In the Revista da Sociedade Rural Brasileira (Year V, No. 48, p. 187, 19:24) 
a table is given showing a comparison of the different states of ripening of the 
berries gathered both by the “ usual and by the natural process and the 
superiority of the latter is shown. 

235 . Spain: Catalogue of Plants in the Garden of Acclimatization 
of Orotava (Canary Islands). — This catalogue has been published at 
Madrid by the Direccidu general de Agricultura y Montes, Ministerio de Fo- 
mento. It is prefaced by a historical introduction, by F. MknBni>KZ Ing Agr 
(Santa Cruz de Tenerife) and is illustrated by four large illiistraticttis repre¬ 
senting specimens of tins extensive collection. 

The ixardeu has been in existence over a centurj’- having l)eeii founded by 
King Carlos III of Spain by a Royal Ordinance of j 7 August 1708. It is situat¬ 
ed on the “ Diiraziio ” estate between Puerto de la Cruz and Orotava, at an 
average height of 95 mclrts above the sea, and has an area of ^^749 liectaies 
(Catdlogo de las pUiyUas eMsientes ert el Jat din de Aclimaiac loti di La Otohna, 
Canarias, Madrid, 19^^) 

23O France: The Verdissage” of seeds. — Attention has been dra\^*n 
by M. VEiaiORET.,, member of the Academic dAgriculture to a method winch 
he calls “ verdisvsage ” of seeds and which oUers evitain advmitagts as compar¬ 
ed witli the various pr<H(‘sses now in use (sulphur trefitment, treatment with 
formalin, Bordeaux mixture, or hot wat<‘r etc.), with the objet*! of protecting 
seeds from rust or smut. In the course of an enquiry made at tlie Ville-Franches, 
sur-Saone Viticultural htalion, the author made an tvSliimilc of the losse- 
in germmation capacity resulting from tlie methods in use. The Americans 
who have noticed the disadvantagt s of the wet methods with sulphate of 
copper, have lately tried to substitute a dry method The Berkeley Station 
has discarded copper sulphate which does not adhere jnoiK^rly to the seeds, 
on account of its crystalline structure,and have finally replaced it by copijer 
carbonate. 

After a number of experiments, tlie Viticultural vStalitui of Ville-Franche- 
sur-Saone has decided oji the use of neutral cop})per acetate (verdigri.s) reduce 
to a fine powder in which condition it adheres well to all seeds. 

100 to 150 gm. of acetate pcT roo kg. of wheal is quite enough. This pro¬ 
cess of “ verdissageof seeds would be economical, practical and easy of mani¬ 
pulation, and would give the same semrity against rust and smut in the cavSe 
of cereals as the otlier methods in use, thus avoiding serious losses of genninat- 
ing capacity 

237. United States : Construction of a Reservoir in Idaho. — The 

scheme has been approved and contracts tak(‘n up for the construction of this 
reservoir at the American Falls in Idaho, with the object of supx:>lying water 
for the irrigation of about r 500 t)oo acres of land in the Smike River Valley, 
one of the liest watered valleys of the United vSlates The c(»st is estimated at 
8000000 dollars. The reservoir will be abcnit 25 miles long and T2 miles wide 
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imd the mean depth will about 40 feet. The increased value of the crops, as the 
result of this additional irrigation is calculated at 40,000,000 dollars annually. 
{New Reclamation Bra, Vol. 15, No. 11, p. 176 Washington, D. C., 1924), 

238 . United States ; The Italian Silo. — In the Experimental Agri¬ 
cultural Station at Wisconsin tests have been carried out by W. H, PETERSEN 
and ly A. Burckev on two examples of the Italian method of ensilage. The 
ensilaged forage conslste<l of lucerne containing from 30 to 40 % moisture and 
enclosed immediately on introduction into the silo. As is well known, the 
Italian process of ensilage consists in burying Ixolf-dried forage in trenches im¬ 
permeable to water and subjecting it to rapid and heavy pressure (at least 10 
quintals of weight per s<iuare metre) so £is to keep it as much as possible from the 
air and to hinder tlie rise of the temperature of the whole mass. During the 
100 days of ensiliigc the exjHrinicntor& took the temperature, and the bac¬ 
teriological content, at fixed intervals, and also made a chemical and bacte¬ 
riological miiilysis of the buric'd lucerne. It wa.s shown that the composition 
of the lucerne reiruiiued nearer to the original stLite, the microbiological con¬ 
tent w«i.s lower and the fermentation tem}3erature less than in the maize silos 
preparetl with damp and overheated forage {Hoahd's Dairyman, Year 66, 
No 4, }> N), 

J39. Cireat Britain : Yeoman II, a New Seed Wheat. — The Council of 
llie National IiLstitule of Agiicultnral Botany, Cambridge, is placing upon the 
market about z 301 > (juarlcrs of a new seed wheat, Yeoman TI, Ined by 
Prof K J 1 Biffen The wheat will be sent out in sealed sacks, the price will 
be£^^-o-(' jx?r \ ^ Veoni.m II is intended to take the place of the 

older Yeoman uluat, to vvhitli it is su|K‘rior Both wheats are products of 
Browiek Red Fife Rept)rts Iua'c staU'd that bread nude from the flour 
of Yeoimm II is lucoiupar.iblv siijx'rior to tlut obbiinable from the average 
English wheat It is ])artieul<iily suiUble for medium and heavy soils. (Nature, 
Vol. JI4, No ."<'>‘>9 ly^auioii, lo-M) 

fo Sugar Beer Industry. - - The Ciovernment subsidy of 19/6 ]x*i cwt 
on bome-grou'ii sugar will liav<' an iimnediati^ effect in Great Britain on the 
Sugar-Beet Industry In addition to thi two factories now in existence six 
more £ire to be erected, involving llie pennanent investment of over £2 000 000. 
(Ihe Af^rimltutal Gazette, Vol. C, No. 2 joi. London, 1920* 

211 Palestine : Aflorestation in Palestine. Nearly 2 000 000 
trees have been planted during the |X‘ri(xl 1020-192.^, in which work the Forest 
Service hits rendered valuabU' aid Assi.stance has been given b}" the Zionist 
Ex(‘eutive and tiie Suimmio Moslem Council and planting work has been done 
by municipalitie.s, private piTsons and villagers. During the same jxriod neaily 
1 000 000 vines were planted ot which 700 000 came from (k>\eniment nurse¬ 
ries. {The CommeACuil Bulletin, Vol. VI. No. 07 Jerusalem, 1924) 

2f2 Canada: A Vegetation and Forest Cover Map of Canada has 
Ix'cn published by the N«itiiral ResonreX'S Intelligence Si^rvice of the Depart¬ 
ment of the Interior The map shows the different zoncvS of vegetation, from 
those in the north which will sup])orl only a groudh of hardy grass, to the almost 
sub-troincal fruit belt of southwesteni Ontario Information is given which 
luus been obtained from the notes of both the earlier explorers and surveyors and 
those of more recent date (Scicnttfic AgucuUioc, Vol V, No 2, Ottawa, *924) 
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243. India: Aerial Map of the Forests of the Ddita of the Irrawaddy. 

— An aerial survey under direction of the Survey of India and Burma Forest 
Departments of 1300 square miles of forest in the Irrawaddy Delta, was 
undertaken in order to provide maps of the Delta forests and also to supply 
information regarding the distribution of the different types of forests. Between 
3000 and 4000 photographs >vere taken. Owing to the difficult and swampy 
nature of the ground the survey of these forests on the scale of 3 inches to 
1 mile by the ordinary method would have taken much longer and would have 
been much more costly tlian by the aerial method. (The Indian Forester, Vol. L, 
No. 8. Debra Dun, U. India, 1924). 

244. Union of South-Africa: Rdntgen Rays and the Examination 
of Fruit. — The Ministry of Agriculture for the Union of South Africa is eu- 
gaged in encouraging the increased exportation of fruit, and in the investiga¬ 
tion of methods for ascertaining the presence of damaged fruit which can rea¬ 
dily be carried out before loading, md will thus obviate the financial loss in¬ 
curred from carrjnng unsound fruit on the vessels. The method used for dis¬ 
tinguishing sound from rotten eggs suggested to \V. Mai,ucv the idea of utiliz¬ 
ing the Rontgen rays also for fruit. It is ix)ssible in tliis way tt) discover dam¬ 
age due to the larvae of insects uol visible externally, or to ascertain when the 
fruit is over ripe, even when there is no external indication. The radiological 
apparatus would not be within the reach of the individual farmer, but it should 
and will be i)ossible to construct the necessary plant, on an easily worked model, 
for one of the large export businesses. {Dte Umschuii, Year XXVIIT, No, 45. 
Frankfort-on-Mam, j 92 4 ), 

245. The Cane Sugar Industry. — A brief descriptive account is given 
by G. Gaiubin of the history of the industry, the characteristics of the sugar¬ 
cane and of its cultivation, and the methods of extraction, comparative figures 
being quoted for the different cane sugar producing countries, and including 
a diagram of the world production of cane sugar and beet sugar of the 

1850 to 1924. This study presents a certain interest, apart from that relat¬ 
ing to the comparison between the two different industries which supply the 
same product, and thus are in a sense rival It emphasizes the idea of a pos¬ 
sible profitable cultivation of sugar cane in Somalia, and suggests its re-intnxUic- 
tion into Sicily as a crop to be grown under modem methods and on a commer¬ 
cial scale on the same land where it was introduced many years ago and fell 
out of cultivation partly for political reasons and partly owing to degeneration 
caused by the presence of local varieties. (Geroi^amo Garbin. The Suf^ar Cane 
Industry, Importance of the World Production and Possibility of Development in 
the Italian Colonies and Sicily, pp. 18, small4to. with illustrations aiid duigrams. 
Milan and Rome, s. d.). 

246. Jamaica : The ** Uba Sugar Cane, — The amiual report of the 
Department of Agriculture states that the year in question (1923) was chieffy 
remarkable for the campaign against mosaic disease. Uba cane proved of 
great service owing to its immunity from this diseiisc ; this cane is hardy and 
gives a larger toimage than any other on the island. At the Hope Experiment 
Station 35 seedlings have been obtained by crossing Uba with large West 
Indian varieties. (International Sugar Journal, Vol. XXVI, No. 309. London, 

1924). 
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247. Netherlands; Catalogue of the Geological and Agrogeolo- 
gical Collections of the Wageningen Higher School af Agriculture* 

— This catalogue has been published as part 27, No. 3 of the Mededeelingen 
van de I^andbonwhoogeschool of Wageningen. It consists of 3 52 pages in 8vo, 
and the list of the specimens in the collections is accompanied by a bibliography 
with 55 references. The geological collections are representative of the various 
regiotis of Holland (Soutliem lyimburg. Northern Limburg and Brabant, Cen¬ 
tral, Eastern and Northern Holland, Zuiderzee, Noordzee, Western and South- 
Western Holland) as well as the colonies (Sumatra, Java, Timor, Borneo, Ce¬ 
lebes. Molucca, etc.). The agrogeological collections represent also the various 
European countries, Africa, Western India and China. {Catalogus def geologische 
en agrogeologtsche Verzamelingen van de landbdiiwhongeschool te Wugemngen, 
W^ gening, n, 1924). 

248. Porto Rico ; New Varieties of Sugar Cane. — The Aimual Re¬ 
port of the Insular Experiment Station for 1023 gives interesting debiils respect¬ 
ing sugar cane varieties now being tested; BH 10-12 and Saint Croix 12-4 
both give* heavy tonnage and high yields of sugar, and both tire resistant to 
drought and mure resi.stant than is usual tf> mosaic disease Cane and 
Badilla are Inking propagated for distriT>ntioii T'^ba is absolutely immune to 
mosaic ami gumming, but tlu* sucroM* content varies greatly with s^il and 
climate [hit. Sugai Jam ml, XXVI, Nt>, ^08 I/>ndon, 1024) 

Sweden : Protection of the European Buffalo. — An effort to 
save from extinction the Iuiro|X‘an buffalo, siiid to be the rarest living nuinuuiil 
in the world, has been ])egun at Stockholm with tlie o|)ening of a 100 acre pre¬ 
serve, where these animals will be allowed to live and breed under natural con¬ 
ditions. (Mil of n t(»lal of only fifty-six European buffaloes knoAvn to be liv¬ 
ing at th(‘ juesent lime, .seven are to be found in Sweden and up to thv present 
this herd luis been kept in the oj)eu-air museum of Stockliolm. {Sc levce, Vol LX, 
No. J55(), 1024) 

250. Czecoslovakia : Electrification of Country pistricts. — With 
a view to the promotion of ratal elei'trification, the Council of Agriculture of 
Prague has rec'cntly founded an PJxix*rimental Institute with the following 
objects : {a) tlie study of the relation of electricity to agriculture in general ; 

(b) the study of the development of rural electrification in other countries; 

(c) the exjx^rinients in electrical }>ower etc. at Draiice (wluTe the Central 
Cooperative Electrical Works are situated) and at the Higher School of Agri¬ 
culture ; (d) the co-ordination of the ex]x*rimental data in view of the ]x)ssible 
application to practice ; {e) information to agriculturists on the value of 
electrification , (/) all work within its competence tis Council for electrification. 
The Czecoslovakian Minister of Agriculture had allocated in the budget of 19^4 
the sum of 3,000,000 crowns for subsidising the construction of lines for the 
distribution of the electric power in the communes {Publtcainm du Mmtsidye 
de rAgriculture de la R6publique Tchicoslovaque, 1 vol. 8 vo., 1924)- 

Journals and Reviews. 

25J. A Proposed Biographical Entomological Dictionary. — In the 

Eniomohgisi (Mxirch [<>24) and in the EnUynudcgical News (May 1924) Professor 
E Strand, Director of the Scientific Zoological Institute, University of Riga 
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(Latvia), has set put his Wheme for publishing a dictionaty containing the auto* 
biographies of all the entomologists and arachnologists who have, either as 
authors or collectors, contributed to the progress of entomology. All persons 
who have done work with insects or spiders are invited to send autobiogra¬ 
phical notes to Professor Strand, g Kronvalda bulvars, Riga, I^itvia, or to 
facilitate the collection of the autobiographies of Americans, they may instead 
be sent to Br, H. P K A^iersborc;, Department of Biology, The James 
Millikin University, Decatur, Illinois, who will forward them to Professor 
Strand. {Saence, N. S., vol. DX, No* T558, 1924). 

252. A New Review of Biological Science, — Under the title “ Btologia 
Gmerahs ** is now being published at Vienna and Bratislavia a new periodical 
containing original articles relating to the three principal divisions of general 
biology, viz. morphology, physiology and general ecology. It is practically 
inteniational in character and accepts scientific communications in five langua¬ 
ges : French, Buglish. Italian. Russian and German. The Bditing Council con¬ 
sists of Professor V Rr^siCKA, Institute of General Biology, Prague ; I^ofessor 

D. Lohner, Institute of Physiology, Graz: Professor R Peari, of the Johns- 
Hophifis Umversiiv, Bultimoie, ^laryland, U S. A. Scientists of high reputation 
in biological studies have promised their collalx>ration The publishers are 

E. Haim and Co , Vienna 1 , Miiria Theresienstrasse to and Bratislavia, Czeco- 
slovakiaii Republic) 

253 New Austrian Timber Review, — Under the title* of Internatio¬ 
nal Holzzeitimg the firsl number of tliis review was published in August lO-M 
Vienna (1 Pas.sauer|:)lcitz 2) 

251 New German Review of Rural Engineering. - Is published in 
Pomerania (Kreisdruckcrei Greifenburg) a.s a monthly ix'riodieal, under the 
title of Haigebei jur den Maschinhrhieh in dev Landwirtschaft 

255 A Specialized Periodical for Chemical Laboratory Practice. 
— This tieiv publication (Die Labor a ton urns praxis) was first is.suedon i January 
1925 and will apj)ear twice a month dealing vfith the whole field of applied 
Cliemistry It is being published, on the initiative of the Rewhsberufsaussekuss 
fur Latxwatormmstechnik, by the Indmirieheamteuverlag, Berlin, N W , 32 
Werftstrosse. 

25? . A New Agricultural Review in Guatemala. — Under the title 
Agricultura " the <k*neral Agricultural Association of Guatemala has initiat¬ 
ed the publication of its own ofiioial organ which, besides giving a full account 
of the work of the Association, will contain various articles on scientific agri¬ 
culture, notices of legislation, and of official administr*itive measures, etc, 

237. “ Landbouwkundig Tijdschrif is the title of a new monthly 
review, published by the Dutch Planners' A.ssociati()n in substitution of 
the old ( ultura. The first number contains an article by Profes.sor E. Laur 
on international agricultural orgaiiis^ition in tlie future, and one ]>y J. C. T. 
UpuoF on researches in fruitgrowing in the United vSlates , in tlie other 
nunibei.'* ot 1924 theu ,irc many other ijiterestiuc pappus a al articles. 

258 A New Russian Agricultural Review, - The first number of tlie 
'\fomnal of Lxperimental A qi i culture of South-Western Russia” has been 
published at S?iratc)V. The editing committee is composed as follows: W. R. 



3 « 5 ' 

ZAMWlSKY. G. K. % 1 pAHFWtt?, R P Savahottsky a»d N, M. 

^ 59 , A New Fertodiodd 0 I Chemletry for Central Europe and the 
Ballcans* — The Chemtsche Rundschau fur Mitteleuropa und Balkan has been 
established at Budapest and will serve at the same time as the organ of the Asso* 
ciation of Hungarian Chemists, Editor-in-diief, Dr. D v. VaSahkvi. The 
periodical appears weekly. 

Personal 

260 Stephen MoueTon Babcock, the inventor of the '' Babcock Test ” for 
the determination of the percentage of fat contained in milk, and formerly 
Professor of Agricultural Chemistry at the University of Wisconsin has cele¬ 
brated his eighty-first birthday 

261 James Britten, English botanist and for 40 years editor of the 
Journal of Botany, died on 3 October 1924, at the age of 79. 

2()2. Dr Max BtoiEEKR, Professor of Agricultural Technology at the Higher 
School of Agriculture at Weihenstephen has completed the fortieth year of 
his professional activity He is well known authority on the theory and tech¬ 
nique of distilling, and his process for the preparation of artificial fertilisers 
by means of mmeral acids is hirgel}’’ used At the Higher School of Agriculture 
at Weihenstephen he undertook the direction of the distillery m 1898 and m 
n.}ob the direction of tlie School of Distillation 

2t>3 Professor Kare Correns, Director of the *' Kaiser Wilhelm Institute 
for Biology in Bcrlin-DahlenE who is especially well known tor his researclies 
on plant heredity, kept his sixtieth birthday on 19 September 1924. 

261 I'he English Botanist, Wieeiam Botting Hemseey, custodian of the 
hcrbarnmi of Kew Gardens, died at the age of 80 on 1 \ October 1924 

205 The "Darwin** medal of the Royal Society of Eondoii has been 
conferred on Dr THOMAS Hunt Morgan professor of Zoology at the University 
of Colombia, in special recognition of lus research work on the laws of heredity, 

260 An honorary decree has been conferred on Dr. Heinrich Dumbe, 
foimder of the famous Bird Protection Park at Aussig, by the University of 
Vienna 

267 Professor JUEIVS Stokeasa, well known for his valuable research work 
in the field of agricultural chemistry and biochemistry, Pmftssor of the Higher 
Technical School at Prague, iMrector of the Czecoslovakiau Experiment 
Station for Crop Production, and First Acting President of the Czecoslovakiau 
Institute of Agriculture, has celebrated the fortieth anniversary of his scientific 
career. 
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ORIGINAL ARTICLES 


RADIOACrriVITY OF THE ERUPTIVE GASES OF MT. 
VESUVIUS AND OTHER SOLFATARA VOLCANOES, 
AND THEIR INFLUENCE ON THE DEVELOPMENT OF 
BACTERIA AND OF HIGHER VEGETATION. 


It woiild be of great interest to ascertain whether the gases ac¬ 
tually emitted by the volcano are radioactive and to what degree. 
For this purpose experiments were made with respect to the electric 
conductibility of gases emanating not only from Vesuvius itsdf, 
but also from the Campania. 

The electric conductibility of these gases depends on their radio¬ 
active elements. The results obtained are of great importance, not 
only as regards physics, but in respect to chemistry, geology, and above 
all, physiology. The tests were carried out on Mt. Vesuvius, at 
Pozzuoli, at Solfatara and at Posillipo, and confirm the accuracy 
of previous results obtained on Mt. Vesuvius and on the Campania. 
Four months before our visit a new crater called the Forum Vulcani 
burst open at Solfatara; the fumeroles reach a temperature of 
5oo-6oo*»C. The various gases emitted by this new crater contain 
besides steam, hydrogen compounds, more especially ammonia and 
sulphuretted hydrogen. These compounds have been found to be 
radioactive. 

By means of the GERonSN apparatus the electric conductibility 
was ascertained of the gases emitted by Mt. Vesuvius and the newly 
formed crater. Forum Vulcani. The electric conductibility of gases 
directly given out by Mt. Vesuvius, could not be studied, because new 
formations made its crater both inaccessible and dangerous. 
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These gases were therefore tested when diluted by contact with 
air and the dectric conductibility of the atmosphere was found to 
be as high as 4.8.10"* U.E.S. 

The conductibility of gases at their actual exit from the vol¬ 
cano is undoubtedly much greater than shown by our tests. Atmo¬ 
spheric dectric conductibility in dose proximity to the crater reach¬ 
es 4.5.10'^ U.E.S. The atmosphere bdow the volcano itself shows 
an dectric conductibility of 1.2.10"* U.E.S. and both at Pozzuoli 
and at Posillipo an atmospheric dectric conductibility of 2.4.10'*, 
and up to 2.6.10"* U.E.S. was recorded. 

It should moreover be noted that there are present everjnvhere 
at Pozzuoli and at Posillipo, ftuneroles emitting radioactive gases. 
At Naples, the atmospheric dectric conductibility was found to be 
0.9.10"* U.E.S. 

These are the first practical studies made of atmospheric dectric 
conductibility produced by radioactivity on Mt. Vesuvius. Conduct¬ 
ibility in this instance is twice as strong as that of the atmosphere at 
Jachymov (Joachimsthal), near the radium factory. 

The atmospheric electric conductibility at Jachymov was 2.4.10"* 
U.E.S.; at Karlovy Vary (Karlsbad), r.o.io"*, U.E.S., and at Rome 
0.7.10"*. Gases exhaled by the crater Forum Vulcani at Solfatara, 
show an electric conductibility of 2.8.10"* U.E.S. and as high as 
3.6.10"* U.E.S. 

The same degree of conductibility has also been found in the 
case of gases that have been diluted by contact with air. The figures 
stated are an averse resulting from very ntunerous tests. 

Tests were also carried out over the sea near Messina, at Patras 
in Greece, at Ragusa and at Trieste; dectric conductibility in these 
cases reached 0.6 to 1.2.10"* U.E.S. In all these tests allowance 
was made for atmospheric humidity and temperature. 

Similar tests were made at Paris, above and bdow the Eiffd 
Tower. Atmospheric dectric conductibility rose to: 0.4.10"* U.E.S. 
bdow, and 0.8.10"* U.E.S. above the Tower. 

It was of the greatest importance to ascertain the condition of 
the atmosphere above the potash beds of Mulhouse, as potassium 
is radioactive and gives out Beta rays. -The atmospheric dectric 
conductibility at Mulhouse was found to be o.8-i.o.io"* U.E.S., 
whereas underground in the salt mines (NaCl) it was 0.4.10"* U.E.S., 
and in the layers of potassium salts (KG) conductibility rose to 2.8.10"* 
U.E.S. In the wooden sheds of the factory where the potadi salts 
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lay heaped up it was 3 . 6 .io~* U.E.S. and in the empty wooden sheds, 
j.o.io-^ U.E.S. 

The atmospheric electric conductibility in the potash mines is 
thus as high as that of Mt. Vesuvius. 

Owing to their content of radioactivity, the gases emitted from 
Vesuvius possess extraordinary ph3rsiological influence. Sulphurous 
add formed by the oxydation of sulphuretted hydrogen is immediate¬ 
ly transformed into sulphuric add and can therefore have no 
injruious influence on vegetation. The injurious gases that 
destroy all vegetation on the top of Mt. Vesuvius are fluorine 
compounds. 

Atmospheric radioactivity as well as radioactivity of the soil 
favours the development of leguminous plants espedaUy of Spartium 
junceum and Robtma psettdoacacta, which are amongst the pioneers 
of v^etation. Nitrogen-fixing bacteria espedaUy thrive on radium 
emanations Alpha rays favour de-nitrification by bacteria, and 
increase their respiration, provided there is an excess of oxygen pre¬ 
sent. The proce.ss of de-nitrification by nitrogen-fixing bacteria is 
in genetic connexion with the jiower of nitrogen-fixation in the air. 
Thus, it is noted that mlrogen-fixing bacteria are extensively found, 
not only on the lower slopes of Mt Vesuvius, but also in the soils 
of the Campania These soils are characterized by very high radio¬ 
activity. These invt stigations show that soils covered by a luxuriant 
vegetation have a radium content of 3-5 10"' g. pro. g. Throughout 
the Campania the productive capacity of plants is a striking feature 
while fruit is gathered three times a year 

The hydrogen-ion content of these soils varied between pH 6.8 
and 7.5. These soUs are therefore neutral. 

In the South, photosynthetic processes develop more rapidly 
under the influence of a greater intensity of sunlight, of heat, and of 
the action of nutritive mineral matter in the soil Rays emanating 
from radioactive bodies, more espedaUy the Beta and Gamma rays, 
the influence of which acts on the leaves, have an entirely ditferent 
effect than in our colder countries. Carbo-hydrate production is 
so intense that oxydation due to Alpha rays from radioactive bodies 
produces no diminution in it. 

The radiant energy of the sun, which in the chlorophyU ceUs 
brings about the s3mthesis of organic matter by the aid of inorganic 
substances, is related to the Beta rays emitted by potassium. 
These Beta ra3rs, penetrate the entire chlorophyll ceU and certainly 
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react on the process of photosynthesis and on the production of organic 
substances by the assunilation of carbonic add. 

These experiments show that the endothermic fundamental pro¬ 
cess that brings about photos3rnthetic assimilation of carbonic add, 
is merely the decomposition of bicarbonate of potassium under the 
action of light and radioactivity, with the production of formic ad<f, 
oxygen and carbonate erf potassium as well as the decomposition of 
formic add and the production of formaldehyde and oxygen. 

This photosynthetic process must be influenced by the radio¬ 
activity of potassium. 

From the numerous experiments carried out during the last three 
years, it is conduded that photosynthesis in the chlorophyll cell is 
assisted by Beta and Gamma rays emitted from various radioactive 
substances. 


Prof. JutES Stokxasa, 

Professor of the Ht^her Technical School, Bohemia, 
Director of the Czuho-Slovahian Lxpertmeni Station 
for Crop Production (Prague), 

and J. Penkava. 



THE BENEFICIAL AND INJURIOUS EFFECTS 
OF SHORT-WAVE RAYS IN NATURE. 


Observations, carried on over a period of 30 years, with regard 
to the action of different forms of energy on the germination capacity 
of seeds repeatedly brought to light whole series of, in some instances, 
very significant cases of disease in 1300 kinds of seed. These diseases, 
caused in some cases by too strong concentrations of energy, were 
often ditficult to determine, because the symptoms were frequently 
not uniform. In particular, the author did not for a long time re¬ 
cognise the nature of the serious injuries constantly occurring when 
seeds germinated in the dark were exposed to the Hght, because side 
by side with (juite characteristic individuals with closely joined coty¬ 
ledons, all kinds of stunted forms appeared, which alternatively 
were combined with more than 50 % of individuals destroyed before 
geimination. The author has described in detail these effects of 
radiation 111 his publication “Frost und Lkht ”, 1912-20. The 
seeds of Amorpha, which aie particularly well suited for the solution 
of the problem, provided the opportunity for a series of tests, the 
peculiar nature of their small husks making possible an application 
of SIX diflenmt forms of energ>. The tests could be carried out 
on the seeds when still coveied by the husks and rendered immune 
by an abundance of essential oil both within the husks and on the 
epidermis of the seeds themselves, also on the seeds separated from 
the husks, sunounded with a layer of resin oil. and finally on the seeds 
when released from this layer after four hours treatment with alcohol. 
In tliis way it was jiossible under the influence of light and also 
by shutting off light, finally so to check the respiration in the light, 
in conditions of its highest stage of freedom (i) (alcohol test), that 
the limit of the respiration beneficial to the progress of seed ger¬ 
mination was passed, and henceforth in contradistinction to the results 


(i) It may Ik nottd in thi^ connection Uial act.ordmg to Vi an intrcxi»cd 

freeiiom rtspiialioii and turtUcr swelling can Ik broutjht ulxnit *it pleasure by Unigtr 
alcohol treatment The lul is removed in a very *>hurt time 
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of the two first parallel series of tests, a simple germination in the 
dark was obtained. Here in the last series of tests a lOO % ger¬ 
mination in the dark was already reached after 26 days, whereas when 
respiration is impeded by the husks germination stops earlier at 12 %, 
and the small quantity of light passing through the husks will prob¬ 
ably take a whole year (as in other cases) to have any effect in 
brixiging about germination to the same extent. The short table 
which is given later, shows clearly that, at the medium rate of respi¬ 
ration (hulled seeds only), a similar reading results as in the case 
of almost all seeds of wild leguminous plants, showing in fact that 
germination in the light during the course of a year constantly 
proves slightly better than in the dark, so much so indeed that in 
extreme cases certain of the seeds remaining in the dark germinate 
many years later than those to which the light had access. In many 
leguminous plants growing on sandy soils, such as Spartmm junceum 
and Saroihamnus scopanum (Broom), germination iu the dark is 
much more strongly suppressed, so that in a number of years only 
of the seeds arrive at germination. At an earlier stage it 
was clearly proved in the case of the large seeds of C alycanthuh prae- 
cox that the hulled .seeds germinated in the dark in one month up to 
100 %, whereas in the light there was only 30 of moderately 
healthy germination, while the remainder, in addition to 50 kill¬ 
ed, showed the types mentioned with close pressed cotyledons in 
all stages up to the diseased stunted forms. On the other hand with 
the protection of the thick husk it was only after 18 months that the 
effect of the small amount of light that penetrated the seed cases 
became noticeable, so that the germination which then stood at 
o : 18 % (D) in the next period in the dark reached 20 % and was 
arrested there, while only after that in the following months, in conse¬ 
quence of the reduced penetration of the rays, did the germination 
proceed steadily and normally (compare Amorpha), 

Later investigations showed, apart from many other excellent 
examples for our subject, that in the case of Prunus Padus (bird- 
cherry) which germinates in the dark and below freezing point, in 
addition to a normal germination in the dark and below freezing 
point complete in 12 months, there were after the lapse of that time 
only 4 % in the light at a temperature of 20®C. of instances of fairly 
normal germination, while after 2 ^/4 years at 2 cpC. many examples 
were noted with close pressed cotyledons, besides over 30 % which 
died before attaining any real development. Similar records of 



KWcirs 01^ suoKiswAvn iuvs 


333 


injury (50 % killed) were established after some years of observation 
as due to the influence of light at a temperature below freezing. 

In other instances again, on elimination of the factor of frost, 
development at 20°C. is extraordinarily slow, but at the same time, 
owing to the protecting seedcases, quite normal. A good example 
of such instances is supplied by the large black seeds of the peony 
(Paeoma) with which the author has been carrying on this experiment 
for 14 years. With these seeds the above mentioned reversal of 
behaviour, due to the penetration of a very small quantity of 
light (1), only came about in ten years, while arrest of germination 
in the dark was noted in the case of 42 % in 6 years, followed by a 
slower progress up to 67 ®in 14 years As the ratio of the develop¬ 
ment IS important for our en(j[uiry, the figures for the separate years 
niav be given The figures in the following statement may be 
taken as correct for over 800 different kinds of land plants 

In cases where germination was originally simple germination 
m the dciik (cf Amorpha, (alyianthuSy etc), in the first year 
the proportion of light to daik germination was, in the first half 
year, 0 ii, after one year 4 22, after 2 years 8 37, after 3, 10*38, 
after 4, 12 * 40, after 6, 31 42 , after 8, 38.42 , after 10, 46 42 , 
after ii, 54, after 12, 58, after 13, 64, after 14, 67 Darkness and 
freezing together bring about the full germination in this instance 
usually after several years, and even at a temperature of 20PC, no 
detenoration took place, owing to the protective seedcases (in con¬ 
tradistinction to the case of the bird-cherry) The plants develop 
quite normally and the authoi has in his garden healthy, regularly 
flowenng, peonies of many year s growth. 

The quantity of energy that p( netrates the seedcases is so small 
that paper sensitive to daylight is not darkened even in long periods 
(Daphne tests) It remains to determine in each case the nature of 


(i) It 1^ highlv probablt froui the colour and foimitiou ot the ca.sc in the examples 
mcntic»ned abf)ve that the light which has gtafluaJly filtered through the protecting husk 
over long periods ot time contains a prt pondt rtucc of red and ultm red rays, while m 
othei instaneeh much sh(»rttr wave h ngths up to the ultra violet may be present 

Special note should also be made of the simple germination in the dark of Passtflora 
(black ribbtd seetleases) which in the i^th year remains at 37 out of 96 the deterioration 
of the seeds of Ntgelkt wliich become tolerant ot light at 2o®C (also AlhufHy Porrum etc ) ; 
also the injury from frost and light occurring with the seeds of Oenoihi,fa, frolltuSy Prunus 
sptnasa, PtirteUittay Cucubalus Vaccurta ^serious injury) all of which seeds are 

shaded, * v contained within thick walled seedcases, also the seeds of Myncartay Pephs, 
Sedum acre^ Ltmosellay numemus kmds of Veronica ^especially V and V pere- 

gnnu)y all of which are exposed to the hgbt 
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these rays. The colour table gtv^ in ‘‘ Frost tmd Licht ”, 1913, 
p. 144, should also be compared, showing the action of coloured 
light on matt photographic daylight-sensitive paper, after 15 and 
after 90 minutes. 

Of late, the investigation which has been sdready described as 
carried out on Amorpha, and was made possible by the special charac¬ 
teristics of its seeds, has acquired much significance, as it has supplied, 
in agreement with earlier experiments of which only this brief men¬ 
tion is possible here, a long-desired explanation relative to the extent 
of the effect of the rays. The following short table makes it pos¬ 
sible to form an idea of such effects as have already been described, 
as compared with other effects determined in shorter periods. 


Germination of Amorpha frtdicosa (constant temperature of 20®C.) 


Number of days 
claps&d 


I 4'5 


I 


f 


] f 


I 4 ght 


Dark 




( 9 10 iI|I2,i3|1S|i6 17 18 iqL? 26 33 


Peitentage germinuted 


-j-3 n IS * 4 <'‘ 54 < 63 (>8 73 74 7S — 

-3 7 R n 16 35 44 S5 50 6b 79 


J Further p(crmination 
in thi touist of 
^ vtars 


I 4j— C S-—loii—-i2-~- 

—I 2 — 6 14 20 37 4O «,S 60 67 7f> 73 74 


/<»/'>-// I 

8< Isi 8;, 84 87/ 

I ^ 

r=^ 


Slow progre^H or 

< fssition. 


c) I- 4 6 7,8111. 6 2-> 48 57 f8 73 b4 [93 94 >s 100- 


{a) Seed in husk after 40 day ,17 12 
(6) Hulled seed with a nalura] layer of re^^m oil 
(f) Oil removed by alcohol () \ hours ‘sltepiug t tc 
An equable temperature of 20PC in the ease of germmatiug seeri is always to be un- 
derstoexi m articles by the author, if no other temiKrature is '.tated 


A clear conception of the rapidity of the action of the rays is 
supplied by the recent investigations of E Eehmann and Rao Eak- 
5 CHMANA as to the validity of the law of production in the case of 
germination in light of Lythrum Salicarta. The authors with an 
illumination of 200 candle-power for 5 minutes, and with one of 50 
candle-power for 15 minutes and a third of 5 candle-power for three 
hotu«, established almost the same percentage of germination (an 
average of 46 %) in each case, as the total amount or effective ra- 
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diation was during these three periods practically the same. The 
following were the results; 

PencKl I^lgbt Po^«r Percentage 

lUumioation of cxposuie c p * set. of gtrmindtion 

5 c. p. 3 hours 54.ooo 45.25 

50 » 15 minutes 45>ooo 49 72 

200 » 5 minutes 60,000 43 00 

These highly valuable and precise results provide a .sound basis 
for the comprehension of the extremely slow progress of germination 
under a still smaller number of rays. 

Reference will now be made to the experiments on short-wave 
light of the oculist Schanz (1), whose premature death is much 
regretted. Schanz showed that eosin solutions, introduced into the 
circulatory system of the plant, bring about the same striking develop¬ 
ments which are known to be t5^ical of alpine plants with stunt¬ 
ed stem branchings li this fact as established by Schanz be com¬ 
pared with the recent results on seed germination, a clearer idea will 
be obtained as to many of the remarkable processes of retardation 
in the growth of young ])lants as described in this article. The reason 
why the real effect in the case of the short-stemmed individuals only 
gradually became evident to the author maj be e xplained, on the 
one hand, by the largi* number of tests undertaken and, on the other, 
by the fact that only individual forms of development were suitable 
for recogm/ing the now well understood action of the short-wave 
light. ScH^VNz/s last published work on the subject is to be found 
together with a summary of his other publications in the treatise 
Erscheinung der optischcn Sensibilation bei den Pflanzen in 
the report of the German Botanical Society (Deutsche I^otan Ges), 
1923 No. 25, pp 167-170 vSchanz proved that eosin introduced 
into the body of an animal (by feeding eosm barley) (i), and into 
tlie human body, produces s> mptoms similar to those observed un¬ 
der the designation of ' glacier bum '. If in conjunction with this 
well recognised photodynamic effect of eosin, established as it is 
by numerous biological tests, there is considered the similar effect 
of quinine, w^hich al.so acts photodynamically, a further, and no 
longer very suprising point of view is reached 

(t) AKr> to tht wolkb of E Mirki r 

(2) With regtvrd to tosm-ful pigs and tcjsiiitttl mict, the reader is refened to Uie hx>t 
note which follows ou tlu feeds which onlv take effect photodynamically on white animals, 
or in a strong light, fir in the combination of both comlitions 



336 


Kmzm* 


It is a matter of common knowledge, and has been established 
beyond doubt by experience, that cattle which have been exposed 
for a long time to the intense rays of the sun readily contract slight 
nettle-rash if there is too sudden a change of temperature on return¬ 
ing to dark and chilly sheds. Similarly nettle-rash may be induced 
in a more or less severe form according to the particular case by cer¬ 
tain feeds (i), the photod)namic action of which is still to be 
ascertained. Conditions however are less clear as regards the human 
subject. Besides quinine, certain foods such as strawberries, 
crayfish, etc., and also intense nervous strain may induce nettle-rash 
in varying degrees of severity, inclurling that of nettle-rash fever. 
The author has himself for years past had an opportunity of observ¬ 
ing in specially favourable circumstances that, in a case of nettle-rash 
originally probably brought on by change of climate, the rash which 
apparently had nearly disappeared kept conung out again at lon¬ 
ger or shorter intervals, especially under conditions of great nervous 
strain It seems to the author therefore, in the light of what has 
been said, essential to take careful account, in order to find the true 
explanation of this hitherto mysterious disease, of these related 
phenomena, as he is convinced that herein may lie the key to a better 
understanding of this very unpleasant, though not usually dangerous, 
ailment A suitable form of treatment for the case of too sudden 
introduction into a climate poor in radiation would no doubt be 
comparatively easil)" found, thanks to the success of the modem 
treatment by light. 

The author has welcomed the opportunity of submitting, after 
years of work, tliis brief review of a subject wdiich originally lay outside 
the scope of his studies, since it is impossible to ignore the question 
how far the action of short wave hght is present in other biological 
processes, and indeed even in apparently lifeless matter, in stones 
and minerals of all kinds. The decomposition of many artificially 
formed chemical compounds by short wave hght is already sufficiently 
well known. 

Prof. WiLHEUi Kinzel, 

Member of ihi (jovirmng Body of ike Bavarian 
Froiincuil Institute for Plant Cultivation and 
Fhtnt FroUetton {Landesansialt fur Fflansenbau 
und Fflanzemchut'') Munich 

ft 

(i) The couive taken by the buckwheat rash in the cane of while sheep, with even fatal 
effect at tinier, may be rt calk'd Tlic rat>h does not appear in eompktely black animals 
Also the influence of hght on the ter effects of beech mabt (poisonous to horses), lupins etc 
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CULTIVATION OF WHEAT AND OTHER 
CEREALS IN ROUMANIA. 


Wheat. 

The total area under cereals in Roumania is 2,690,341 hectares. 
The average yield per hectare varies greatly from one year to another 
owing to the very variable growth conditions, as well as to the til- 
age, which is generally carried out carelessly and in an unsatisf ac*tory 
manner. Roumanian wheat nevertheless being of superior quality, 
is in great demand on the principal com markets of Europe. 

The climate of Roumania varies from year to year and according 
to the district, and this causes a marked difference in the quality and 
quantity of the peld. Similarly, the weight of a hectolitre of wheat 
varies greatly according to the year and district. The following 
table containing data relating to precipitation, will enable an opinion 
to be formed as to the variability of the Roumanian climate : 


y ear Prt-c ipi ta t i on 

nim 

1920 .548 

1921 .507 

1922 .677 

1923 . 544 


The heat of the sun’s rays is generally intense, which prevents 
the wheat-stalk from attaining its normal development. 

Varieties. — The following species of wheat are generally grown 
in Roumania : 

. (i) Triticum sativum Lam. (soft wheat), including the sub-species : 

[a) Triticum sativum vulgarc 
{h) ” ” durum 

(c) ” ” spelta 

(d) ” ” dicoccum. 
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The majority of the types grown in Roumania belong to the sub 
spedes Triticum vulgare, and indude: 

(1) Triticum vulgare lutescens : Ulka wheat, 

(2) ” ” miltura : Ghirka wheat, 

(3) ” ” albo-rubrum : Sandomir wheat, 

(4) Triticum vulgare erythrospermum : white Roumanian wheat, 
Banat wheat, Baltatzel wheat., 

(5) Triticum vulgare ferrugineum : Roumanian red wheat. 

Of the sub-spedes Triticum durum (hard wheat), the follow¬ 
ing have up to the present been identified in Roumania: 

Triticum durum hordeiforme ; Amaoute wheat, 

” ” leucomelan : Turkish white wheat. 

Of all these varieties the Roumanian white wheat and the Banat 
are the most extensively grown. 

The Roumanian white wheat (Plate XXIV, Fig. 63) has a well- 
developed fasdculated root; the stalk is 1-1.60 m. long, with 4, 5 an 
sometimes 6 nodes. 

The stalk is thinner and less resistant to bending than that of 
other spedes. 

The leaves are 5 in number, of an average width of 1.08 cm., and 
much thinner tlian those of foreign varieties. The average length 
of the hmb is 23 cm. In autumn the leaves are blueish-green in 
colour. 

The ear is w'hite, tapering towards the top, with narrow inser¬ 
tion. At its base there are always 2 to 3 sterile spikelets. Generally 
the glumes do not dosely envelop the grain, so that the latter is 
liable to fall. 

The grain is dark red, flinty in section, average length 7 mm., 
and 3 mm. wide ; the envelope is thin as compared with that of 
fordgn varieties. The weight of the hi. varies from 75-80 kg., that of 
1000 grains from 28-37 gms. The Roumanian white wheat is a hardy 
spedes, well adapted to local conditions, early and very resistant to 
bad weather. 

The Banat wheat has a strong yellowish-red stalk. The leaves 
are few in number. The ear is reddish-brown, awmed, small, not 
thick, and about 15 cm. long. 

The grain is reddish-brown, sometimes with yellowish red 
shades, flinty section, rich in protdn and of superior quality. 
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like the Roumataan white wheat, the Banat wheat is an early 
variety and resistant to winter weather. 

The Roumanian red wheat (Plate XXV, Fig. 64) has a red, awned 
ear and a thick, stiff stalk. The grain is larger than that of other 
varieties and lighter in colour and of floury texture, sometimes 
dightly flinty. The weight of a hectolitre is less than that of white 
wheat. Red wheat is less extensively grown than white, 

Ghirka wheat has a short thick, very stiff stem. The ear is red, 
of narrow insertion, with awned spikelets. The grain is red, small, 
flinty and of superior quality. 

Ghirka wheat is generally grown as a spring crop. 

Sandomir wheat (Plate XXVI, Fig. 65) has a yeUowish-red stalk, 
thin, but fairly stiff. The ear is light red, of narrow insertion, tap¬ 
ering at the top, and with a short awn. The grain is yellowish- 
white, small, oval, and of floury texture. 

Sandomir wheat is very early, and resistant to bad weather and 
rust. It is mostly grown in Bessarabia as a spring crop. 

Arnaoute wheat (Plate XXVII, Fig. 66) has a long, reddish- 
yellow stalk. The ears, blueish-green when young, change to light 
red on maturity, and are covered with a blueish deposit. The ear 
is thick and square in section. The grain, is light yellow, long and 
pointed, flinty, thin tegument, and of very good quality. 

Arnaoute wheat is in great demand on the com markets for the 
manufacture of food pastes. It is grown as a spring crop, especially 
in Bessarabia and Dobruja. 

Turkish white wheat (Plate XXVIII, Fig. 67) has a strong, long, 
stiff stalk, a short, reddish ear square in section, larger and denser 
than that of Arnaoute wheat. The awns are very long and hard, 
the lower part being black and the upper part yellow. The grain 
is large, long, pointed, flinty, very rich in protein, of very good quality 
and in great demand for the manufacture of flour pastes. 

Ulka white wheat (Plate XXIX, Fig. 68) has a yellowish-white, 
thin, fr£^e stalk. The ear is long, of narrow insertion, awnless, and 
white. The grain is long and reddish-yellow, flinty, sUghtly concave, 
and with a small tuft of white hairs. 

Wheat-growing. When grown on a large scale in Roumania, 
wheat is sown after maize; on less extensive areas it comes after 
peas and beans, or rape. In Bessarabia and Dobmja, where wheat 
is sometimes sown after sunflowers or after fallowing, it is sometimes 
grown several years in succession on the same field. 



Pirate XXVI. 



65 -- Whr.it, Sandoiiiir 
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When, owing to the advanced season, wheat is grown after maize, 
the soil is only tilled once, i. e., after the maize has been cut. If wheat 
is sown after a leguminous crop, rape or fallowing, the soil is ploughed 
twice ; once, more deeply, immediately after cropping, the second time 
before sowing. The latter is done from the beginning of September 
until winter commences. Drills are used to a large extent, but the 
small farmers have mostly continued the broadcasting system. Spring 
wheat is sown immediately after the thaw sets in. 

Before sowing, the soil is harrowed with an iron harrow, and after 
sowing, with a “ bramble ” harrow, an implement peculiar to Rou¬ 
manian agriculture. 

Sometimes wheat is sovti broadcast in fields of maize before 
the latter is cut; the soil is than harrowed once only, after the maize 
has been harvested. Wheat is sometimes sown broadcast before 
ploughing, which takes place immediately after sowing. 

The seed is generally treated with a solution of copper sulphate 
as a protection against fungoid diseases, which are prevalent in Rou- 
mania, especially Tilletia tritici. 

The quantity of seed used for sowing in drills varies from 160-180 
kg., and for broadcasting, from 180-200 kg. per ha., according to 
the .season in which it is sown. 

Under a good system of fanning, the soil is harrowed in 
April. 

The wheat is harvested between 20 June and 25 July, according 
to the district. The scythe or sickle is used ; on large farms, however, 
the ordinary reaper, or the reaper-binder isemployed. Wheat reaped 
by hand or by the reaper, and not bound, is tied into sheaves after 
drying in the air for some hours, and placed in stacks, or cross¬ 
wise, on the field. The shape of the ricks varies according to the dis¬ 
trict. Threshing is done with threshing-machines driven by steam- 
engines, animal power, or by hand. In Bessarabia, Dobruja, and 
some parts of Moldavia, threshing is carried out by animals trampling 
the wheat, which is spread out on a threshing-floor adapted 
for this purpose. In these districts stone rollers are sometimes 
used, being passed over the wheat spread out on the threshing 
floor. 

The wheat yield in Roumania is generally small and very var¬ 
iable owing to the uncertainty of the climate, and especially 
to the frequent droughts. The quality and the weight of the 
hectolitre also greatly vary from one year to another. The 
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average 3deld per hectare for the agrictiltural years 1920-1923 
varied as follows: 


Average yield Weight 


Year per hectare per hectolitre 

1920 .10.9 74.8 

1921 .II.I 75.6 

1922 .12.3 76.6 

1923 .12.5 77.2 


The diminis hed yield of recent years is mostly due to drought 
in autumn, germination being delayed until January and February 
under the melting snow. 

Improvements. Wheat is one of the principal exports of Rouma- 
nia. It was natural therefore that efforts shotdd have been made 
to improve the crop, both as regards quality and quantity. Atten¬ 
tion has been given to increased 3rield and resistance to lodging, also 
to cryptogamic diseases, especially rust. 

The work done by Cipaianu, Sandu, Axdea, Ionescu Si- 
SESTi, Asbiovici, and Munteanu has been mostly in connection 
with the selection of different pure species of Roumanian wheat, 
the crossing of various pure Roumanian with improved Roumanian, 
and with foreign species ; among the latter the following have been 
selected: Mette’s Square Head, Strube’s Square Head and certain 
Swedish types. Among the various Roumanian types the following 
have been chosen : Roumanian white wheat and Banat wheat. The 
results obtained are considered to be very important from both a 
scientific and practical point of view. The comparative growth 
test of the different species will enable a selection to be made of the 
most resistant and productive. 


Maize. 

Maize is the principal food of the rural population, and is therefore 
cultivated over a much larger area than wheat. In 1922-1923 the 
area under maize was 3,404,492 ha., and yielded a total of 39,305,000 
hi., an average yield of 15.1 hi. per ha. According to the statistics 
maize occupies the largest area under cereals. The following table 
shows the area and yield of the Old Kingdom before the war, and those 
of Great Roumania. 
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Old Kingdom, 


Year 

Thousand*; 

Total yield in thousands 

Hectolitres per hectare 

—■ 

of hectares 

of hectolitres 

— 

1912 

2079 

3 r,f)2i 

17.0 

1933 

2147 

40,407 

18.8 

1014 

2 C )(>0 

V‘,n9 

17.5 

igi5 

2107 

70,45-: 

14.5 

1920 

1888 


19.0 

1921 

1801 

21,221 

11.4 

1922 

1977 

22,539 

33.5 

1923 

I99(> 

37,154 

18.9 


Great Roumafiia. 


i<uo 


6T,SI2 

i8.i 

1921 

34 M 

3'',472 

ic> 9 

jg2 2 


39 , "lor, 

11.5 



57.409 

10 () 


'['arietics. Amongst the varieties of maize grown in Roumania 
are the following : 

Hor$e4ooth maize (Plate XXX, Pig. Oq) is grown mostly in Wal- 
lachia, in tlie ])lain regions; it matures rather late, the growth period 
averaging 136 days. 'J'he stem *s rather tall, attaining a height of as 
much as 1.70 m.-2 m ; it is of average thickness, and bears 1-3 ears 
terminating in a point, I'he car is short and covered with grain to 
tJie toj), of cylindrical sha])e, and from 14.2-16.q cm. in length. The 
proportion of grain is fairly large: 100 kg. of ears yielded 82-87 % 
of grain. The grain is large, light yellow and of floury structure. 
The wx'ight per hectolitre is comparatively low, varying from 71-75 
kg. There are also earlier species of “ horse-toothgrown in small 
quantities in the plain of Wallachia, sc^me having a red, and others 
a white cob. 

Roumanian maize (Plate XXX, Pig. 70) is only grown in the 
district of Prahova, Dambovita, Muscel, Ilfovet and Buzau. The 
growth period is 150 days. The plant grows to a height of 1.80 to 
2.50 m.; the ears are short, thick and generally bear 12 rows of seed; 
the cob is thicker than that of the Horse-tooth " variety: 100 kg. 
of ears contains 18-20 % of cob; the grain is fairly large, yellow, and 
floury. 

Manganese maize (Plate XXXI, Pig. 71) is grown chiefly in the 
mountainous regions of Moldavia, by large growers. It is one of the 
most early varieties, the growth period being 120-130 days. The stalk 
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is short, averaging 120 cm., and thin. The ears are short and thick, 
with 14-18 rows of seeds. The percentage of the cob is higher than 
that of the other varieties, being as much as 20 %. The light-coloured 
seeds weigh 77-87 kg. per hi. The 3deld is large compared with 
that of other varieties, averaging 30 hi. per ha. 

Scorumnic maize (Plate XXXI, Fig. 72) is grown only in the 
mountainous regions of WaUachia; the growth period averages 135- 
141 days. The stem is rather tall, attaining 2-2.5 there are gene¬ 
rally one to two ears, pointed, of an average length of 18-21 cm., with 
8 rows of seeds grouped two by two with spaces between. Owing to 
these peculiarities the percentage of seeds is smaller than that of 
the other varieties, varying between 71 and 82 %. The cob is white 
and bears 12-18 rows of seeds, whicli are dark yellow, wide and large. 
The average weight of a hectolitre is 74-75 kg. The yield per hectare 
varies greatly according to climatic conditions, the average being 
2500-2800 kg. per hectare. 

Cinquantine maize is only grown in Molda\’ia by the large far¬ 
mers. It is an early variety, the growth period being 130-140 days. 
The stem is not tall, attaining 130-140 cm., and is thin. 'J'lie ears 
are cylindrical, rather conical, and only 9-16 cm. in length. The cobs 
are white and thin, so that their percentage is below’ that of the 
other varieties. The seeds are small, hard, dense, pointed, light 
yellow or golden yellow, and 8-9 cm. long. Tliis tj^pe of maize be¬ 
longs to the small-seed varieties. The weight of a hectolitre is 81- 
88 kg., which is higher than that of the other varieties. As regards 
its food value, this type may be classed among the best varieties. 

Pignoletto maize (Plate XXXII, P'ig. 73) is grown only in certain 
districts of WaUachia, especially those of Braila, R. Sarat, Buzau, and 
in Moldavia. It is early, the growth period lasting 130-140 days. The 
thin stem reaches an average height of 150-180 cm. and bears 1-3 
ears. The latter are tliin, ii to 13 cm. long, and tapering towards 
the top. The cob is white and conical. The seeds are set in straight 
rows, which number from 12-26; the seeds are dense and flinty; the 
lower ones form four horizontal rows with more pointed tops; the 
seeds are 8.3-9 5-3"7 wide, and of an orange colour. 

The hectolitre weighs 80 kg. The yield per hectare is large, averaging 
3000 kg. 

Orange-coloured maize or red maize (Plate XXXII, Fig. 74) is 
classed among the semi-late varieties, the growth period lasting 135- 
145 days. The thin stem generaUy bears one ear only, rarely two. 
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The ears are 14-16 cm. long, with pointed tops, and have 12 rows of 
seeds. The percentage of cob is larger than that of the Kgnoletto, 
averaging 20 %. The seeds are orange-red, wide, and flinty. The hi. 
weighs 79-80 kg. 

Banat maize is grown mostly in the region from which it takes 
its name. It is a semi-late variety with a tall stem, 2-2.5 
ear, almost cylindrical, is 20-24 cm. long, with 12-14 straight, dense 
rows of seeds. The average of cob is rather high, 18 to 20 %. The 
seeds have twisted sides, are rounder at the top, 9-10 mm. long and 
8-9 mni. wide. The hectolitre weighs 75 kg. Banat maize is rarely 
grown elsewhere than in Transylvania and Banat. Maize being a 
cleaning crop, is generally grown after the fertilisation of the soil, 
and precedes wheat. In most districts, and especially in Transyl¬ 
vania and Banat, the soil is ploughed deeply from the beginning 
of autumn, whereas in s])ring only the surface is lightly ploughed. 

Soit'ing. — The date of .sowing varies with the district. I<'or 
in,stanc(‘, in the Wallachian jdain and the hilly districts sowing may 
begin from the i April; in the mountainous regions it is delayed 
unt 1 May. The maize is sowm in different ways according to the 
districts. Broadcasting is general in Molda\’ia. Sowing is done 
by hand on the untilled field, and afterwards the seed is ploughed in 
and the soil well harrowed. 

Sowing in clumps is mostly done in Wallachia, Oltenia and 
Transylvania. The work is carried out with a stake or with the foot 
during ploughing, by the sower, who at each step makes a hole with 
his stake in the furrow, throws in 4 or 5 maize seeds and covers them 
over with his foot. 

The distance between each lot of seed averages 50-70 cm., and 
the distance between the rows is 60-70 cm. In Transjdvania and 
Banat, maize is sown witli special machines, especially on the large 
and medium-sized farms. Beans or marrows are generally grown 
between the rows of maize. 

Cultivaiion. — When the maize has 4-5 leaves the soil is earthed 
up for the first time with the spade. As this work is important the 
small growers pay great attention to it. The second earthing up 
is done in most districts in Wallachia, as w’ell as in Moldavia and 
Transylvania, with a hght plough, especially in those districts where 
labour is scarce. But the work done by the plough is rough, and is 
always finished off with the spade, especially the work of earthing up. 

The maize harvest is from 15 September and later, according to 
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the district. In Moldavia the entire plant is cut .and made into 
sheaves, the ears being detached later on the threshing-floor. In 
some parts of Wallachia and Oltenia even the ears without leaves 
are pulled, the stalks being separated after the harvest. 

The yield varied from 10-19 hi. per ha., according to the quality 
of the soil and the climatic conditions. The stems average 2500-3000 
kg. per ha. ; they are used by the small farmers as a cattle-feed dur¬ 
ing the winter. 

Barijry. 

The statistical data show that the cultivation of barley in Rouma- 
nia is considerable. 

The largest areas under barley are in Bessarabia. In Wallachia, 
Transylvania and some other districts wdiere there are facilities for 
transport by land and water, it is only of secondary importance; 
the district of Constanta for instance has a cultivated area of 102,836 
ha. and produces 1,632,867 hi. 

Area in lhous4unis ^ ,, Yield per ha. 

oI h«.tarfS ”■ "•**!“"* in 111. 


1920 .1,400 147.195 10.5 

1921 .1.569 98,529 6.3 

1922 .1,727 322,622 II. 8 

1923 .1.875 162,000 8.3 


The above table shows that the area under barley is increasing 
from year to year, and this is explained by the fact that bar ley being 
exported free and without auy restriction, tliere is a great demand 
for it and high prices are obtained. The small growers, especially 
those living in districts where there are ports, profit considerably 
from these concessions by the Government and have almost aban¬ 
doned the growing of wheat, wliich is subjected to severe regulations. 
They have therefore replaced wheat by barley as is shown by the 
following comparative table. 


Wheat. 


District Hecturcs Totol produrtion 

Constanta. 21,416 334,915 

Braila. 39,191 401,779 

Cetatea Alba. 70,079 i 126,509 










Plate XXXIV. 
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Hailey, Imperial tvNo-rowed 
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Barley. 


Di'^trict 

Hectares 

Total production 
111 hi. 

Constanta . , . 

.183,384 

1,632,867 

Braila. 


1,155,189 

Cetatea Alba. . 

.148,969 

1,376,177 


It is clear from this that the cultivation of barley is beginning 
to occupy the first place in some districts, especially on small farms. 

The following species of barley are grown in Roumania : 

Hordettm vulgare — common barley 
distichon — two-row barley. 

The last-named, known as “ Orzoica ”, is grown mostly by the 
large proprietors, as it is in demand by the brewers and obtains a 
higher market price. This variety’ is grown extensively in the dis¬ 
tricts of Braila, Constanta, Tulcea and lalomita. The area under 
two-row and common spring barlej' is larger than that under winter 
barley: the following were tlie statistics for this crop for the years 
1919-1923 


Yi'.ir 

Area 

AvcTiice wld 
per ha. 

Total production 
in hi. 

1919-20 . . . 

• • • 1,355,195 

9.1 

22,319,150 

1920-21 . . . 

• • ■ 1,503,705 

9-7 

14,603.778 

1921-22 . . . 

. . . 1,622,698 

18.8 

30.500,566 

1922-23 . . . 

• • • 1,783,374 

II.2 

20,026,770 


Among the two-row species the following are grown: Chevalier, 
Hanna and Imperial (Plates XXXIII. XXXIV, Pigs. 75 and 76). 
which are well acclimatised to Roumania. 

Common barley is grown as a spring and winter cereal, the lat¬ 
ter in lesser quantity than tlie former. The small growers distinguish 
between the four-row and six-row barleys belonging to this species. 
The six-row barley (Plate XXXV, Pig. 77) is but little grown, 
GroAving and harvesting are carried out in the same manner as for 
wheat. 
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Oats. 

Oats, like barley being exported free, their cultivation is profit¬ 
able and carried on largely by the small growers. The area under 
oats is increasing yearly as is shown by the statistics pubhshed by the 
Ministry of Agriculture:— 


Old Kingdom. 


Year 

Thousands of ho. 

Total production 


— 

in w jRoiisi 

1912 . . . 

. 382 

30,406 

1913 • • • 

. 522 

55,143 

1914 . . . 

. 427 

36,739 

1915 . . . 

. 431 

43,447 

1920 . . . 

. 537 

59,543 

1921 . . . 


59,817 

1922 . . . 

. 752 

77,604 

1923 . • • 

. 787 

46,500 


Great Koumania . 


1920 . . . . 


99,209 

1921 . • . . 

.1.329 

96,317 

1922 . , . . 

.1,333 

133.645 

1923 . . . . 

.1,345 

92,500 


This increase in the area under oats is one of the consequences 
of agrarian reform; at the same time it is also due to the fact that 
recent autumns have been very dry and the sowing of wheat at the 
proper time has not been possible. 

Varieties. The variety generally giowm is a native species (Plate 
XXXVI, Fig. 7iS) suitable for the Roumanian soil and climate. Among 
the improved foreign varieties the best adapted to Rouraania are, 
Svalof lyigovo, Svaldf Sieges, Svaldf Goldregen. In the Tiiuis-Torontal 
(Banat) district, winter oats are also grown; they are earher and 
mature sooner than spring oats. This variety is adapted to the 
Banat climate and gives a good quahty of grain. 

Oats are largely cultivated by small growers, especially those 
who hve in the districts near the plain of the Danube, which is due to- 
the high prices obtained at the ports. 

Oats are generally sown in fields wich have been planted with 
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maize. The time of sowing is mostiy during the early days of spring; 
140 kg. per ha. are generally sown broadcast. In Transylvania, Banat, 
and Bucovina, however, sowing is largely done with drills, even by 
the small growers. 

Harvesting is done in the same way as in the case of wheat. 

The oat yield is generally small, and varies from one year to 
another owing to the frequent droughts. The average yield per ha. 
for the years 1920-1923 was : 

Ycat 

__ pet ba. 


1920 .22.2 

1921 .16.6 

1922 .22.1 

1923 .16.I 


Rye. 

Rye is grown over a restricted area in Roumania, covering only 
270,546 ha. in 1923, and yielding 22,500 wagons, an average of 8.7 hi. 
per ha. It is the only cereal which occupies a smaller area after the 
war than before. 

By dividing the area under rye into districts, it will be seen that 
the area under this crop is more extensive where the soil is sandy, 
as in the districts of Dolj and lalomita, those of Hotin, Balti and Or- 
heiu in Bes.sarabia, and of Satmat and Bihor in Transylvania. 

The following tabic gives the area and yield of rye in Roumania : 


Yc.ir Ileettiits W.j^ons Average per ha. 

1920 .23,902 7-6 

1921 .32f>,57^> 23,067 7.1 

1922 .266,523 23,384 8.7 

1923 .270,456 22,500 8.5 


Rye is generally grown as a winter cereal. Among the varieties 
are: Roumanian rye (Plate XXXVH, P'ig. 79), a hardy type suited 
to the climate and sod of the country, and Petkus rye. 

Cultivation and harvesting are done in the same way as in the 
case of wheat. 

Prof. Anastase Mtjnteanu, 

of the Academy of Agnculturf, Cluj. 











TWO EXPERIMENTS IN VINE-TRAINING IN LOWER 

LANGUEDOC. 


Madame and Monsieur Egisthe Silhoi., being anxious to bequeath 
an estate of 62 hectares, situated at Aubord, 12 km. from Nunes, 
to some institution of public welfare, chose the Agricultural S3mdicate 
of Card, which undertook to cultivate the property. The Syndicate 
appointed as Director of the Exjierimental Farm at Aubord, Monsieur 
ViLivARET, an agricidtural expert and himself a land ouiier at Beau- 
voisin, in the immediate neighbourhood of Aubord. M. Villarkt 
who is highly skilled and experienced, is very actively engaged in 
carrying out the work in which he takes a ke(*n pensonal interest. 

The estate inchides buildings, some of w'hicharc in good condition, 
including the chateau, which contains nine rooms, and a cellar with a 
capacity of 1000 hectohtres and stables of recent construction; the 
remainder partly requires more or less extensE’e rej^air, or is falling 
into ruin. 

When the Syndicate took the estate in hand at the end of 1921, 
it possessed 6 hectares of vines, of which half only were in good con¬ 
dition, and about 5 hectares of old lucerne. The rest of the land had 
been badly cultivated or neglected for several years. 

The soil is of varying quality, from poor and jxibbly aljiine silt 
to the alluvial clay-chalk soil of the Vistre. 

The Syndicate does not attempt to make profits but to carry out 
experiments for the general benefit. 

Visitors to Aubord can already follow the ex]:)eriments which 
are in progress and always learn something of interest. 

The results are reported in a monthly publication called “ Le Gard 
agricole ” the result of the amalgamation of the “ Bulletin de la So- 
ciete ceutrale d’agriculture du Gard ”, ” L’Agriculteur des Cevennes ”, 
and the “ Bulletin du Syndicat agricole du Gard ” and edited by the 
Director of the Agricultural Service at Gard, M. E. Cabane, agri¬ 
cultural expert. 

Since 1921 the estate has been cleared, planted with vines (hy- 
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brids and French plants and various grafting stocks), sown with ce¬ 
reals, laid out in lucerne fields etc., A piggery, poultry-farm etc., 
have also bean installed. 

The Departmental Office of Agriculture at Ga^d has contributed 
generously towrards the ex]>enses of initial establishment and the Syn¬ 
dicate hoi)es to be able to maintain itself in a very short time, keeping 
always in view^ the princi])le that this farm should be specially organised 
for experimental work. 

The first exj^eriments in vine-training have been undertaken on 
this estate. 

P^IRST iCXirERIMKNTS IN A VINEYARD AT AUBORD 

Monsieur Iv Cabane, Diiector of the Agricultural vScrvice at 
Card, has contiibuted the following statement to a report on the w^ork 
done by the District and De]>art mental Agricultural Offices (page 
473, in the Cha}>ter entitled ‘‘ Vitictiltuie (Vine (howing)] 

A com])arison between viiu growing in vase form and training 
on 6 whiles with long ])runing and continuous surface cultivation has 
t)an carried out in the sam(‘ vineyard. The fields wT^re as follows* 

Vase form i hi. per hectaic of an 8.3® wine 

Long pruning 450 ” 6.5® 

This result ])iovcs that with long }>runing, 6 wire trellising and 
surface cultivation, there is an enoimous increase in quantity but a 
reduction in strength It is ]undent therefore to adopt tliis “ Maroger 
syvStem on a ])art only of each vincyMrd 

These tests w^erc made on the 1923 harvest, and the document is 
authoritative, having been drawn up by M. Cabane, Director of the 
Agricultural Service, and certified by M. Vili,aret, wiiose Uvime has 
already been mentioned. 

The following figures arc deserving of attention. 

I. — On the one hand ‘‘vase’' pruning yields 130 hi. of an 8,3^ 
wine, i. e. 1.079 hectolitre degrees of alcohol. 

II. — On the other hand long pmning yields 450 hi. of a 6 3^ wine, 
or 2.925 hectolitre degrees of alcohol. 

While one owmer, cultivating his Aramons in vase form, obtains 
a yield of 100 Id. of alcohol, the other owner, adopting the Maioger 
method, on a lot of the same extent and on identical soil, obtains 271 lu 
of alcohol. 
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These figures speak for themseves. 

It should also be pointed out that the grax)es were gathered at 
the same time in each lot, and that these lots differ only as regards 
cultivation and pruning. 

If the fruit on the staked lots had been gathered later, the degree 
of alcohol would certainly have been increased. Indeed, the vase'' 
vines were approaching full maturity, whereas the long-pruned gropes 
were almost green. 

In the latter case the fruit should have been left on the vine 15 or 
20 days longer in order to allow the sugar to ferment as is the i)ractice 
of the author on his own vineyard, on which harvesting begins when 
the neighbours have liiiished. If this j^iactice had been followed in 
the above case, much more alcohol would have been obtained. 

Second tests on two dots at Livif-^REs, P. H. and P. B. (i). 

This test may be compared with another made on the author s 
estate at Livieres, Calvisson (Gard) on two lots, the first called the 
Fanabregue, and at least 35 years old, and the second, the Amandiers, 
23 years old. Each of these lots is of about i hectare and they are se¬ 
parated from each other by a ditch. The Amandicrs suffer greatly 
from drought, the Fanabregue much le^ss. 

The Fanabregue. There are good grounds for fixing the 
approximate age of the Fanabregue. The bailiff, M, A. VissouzE, 
remembers that he entered on his servncc at Livieres 34 years ago, and 
that his attention was especially called to two lots, the I'anabregue 
and the Aire, trained on trellises. 

The author was the first person in the district to attem])t this 
method and was certainly a good deal criticised at the time. lie 
remembers jKTfectly well these t^^o lots with their stakes and trel¬ 
lises. The Fanabregue bore a fixed branch attached horizontally 
to the trellis. It was a .s})ecies of (kiyot liruniiig and wires were fixed 
for cultivating in summer according to the author s ruling idea. 

The Fanabregue, then, is very old. It has many faults, as is easy 
to understand. This lot 'was planted with grafting stocks wLich 
were riparias, but not yet the gloire ” variety. Some arc still to 
be seen in this lot. Each year a good many of the plants are reiffaced 
with Rupcstris Monticola. In spite of all, tliis lot has frequently 
given large yields. 

(1) l\ B. I/>w stakes (piquets bas). — I*. H. Iliph stakes (piquets hauls). 




High ''takc^ alter pinning 


Platk XXXIX. 




to 
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The Amandiers. — This lot on the contrary is very regular be¬ 
cause Rupestris Monticola has been planted for grafting stocks and 
also because it is younger. 

On this property the Rupestris is greatly in advance of the others. 
Neither the Riparia Gloire, nor tlie 3309, nor many others, can be com¬ 
pared with it. 

These two lots, the Fanabregue and Amandiers, were, before 
1918, trained on 4 wire trellises and each vine-stock bore 4 fruit- 
branches per year, 2 on the left and 2 on the right. 

The long pruning, known as P. H. will first be described, and then 
the short pruning, or P. B. 

Long pruning or P. H. — This is characterised by the height of 
the stakes, the number of fruit-branches per year, and the number of 
wires Plates XXXVIII and XXXIX, figs. 80 and 81). The stakes 
rise to a height f)f 1.60 metres from the ground, and the fruit bran¬ 
ches i>er year, of alx)ut i metre, are number for each stock. The 

4 lower vires sei*ve as a su]>ix)rt to the fruit branches, 4 to the left 
and 4 to the right of the stock. The 2 upper wires are entirely re¬ 
served for intertwining. 

Short pruning or P, B. — The height of the stakes above the 
ground is 0.90 metres ; there are only 4 wires, of which 2 support the 
fruit-branches to the left and 2 those to the right. (Plate XL, 
fig. 82). Altogetln^r, in long ])runing there are 8 fruit-branches, whe¬ 
reas in short pruning there are only 4; hence long pruning doubles 
the ca])acityf the stocks. 

The first attcmi)t, a very modest one, at long pruning, was car¬ 
ried out on 167 stocks in a corner of the Fanabregue. These 167 stocks 
were tended very carefully and they had plenty of room, so that their 
roots were not interfered with by others. 

The 1918 yield gave : 

1. P. H. 2171 kg. or 13 kg. ]X'r plant, i. e., 392 hi. per ha. 

2. P. B. 24,591 kg. or 7 kg. l)er plant, i. e., 211 hi. per ha. 

So siiiall a quantity as 167 plants is not very significant but is 

nevertheless an indication. 

After this result it was decided in 1919 to make the test on a larger 
scale, and for this purpose the Fanabregue and Amandiers were 
chosen, which are about 1 hectare each in area. 

On these two lots every other row of stakes was pulled up. Of these 
the low were rei>laced by high stakes rising i m. 60 from the ground, and 
the remaining low stakes were left as before, at o m. 9^^ from the ground. 
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Consequently, in these two lots there are alternate rows of P. B. 
and P. H. 

This alternation placed the two lots exactly on the same footing, 
except as regards the height of the stakes and its consequences. 
The results are shewm in the following table : 
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Total difference in 
favoul of P 11 . *= 
727 hi. 


Tliis table needs some comment. 

It had long since been noticed that the vine branches freely 
reached up to trees or any other support, wiiile stoc'ks which wx*re 
far from any supi)ort had neither such long nor fine shoots. Bearing 
this in mind, the comparative test just described wns made, the height 
of the stakes alone being varied. 

In each of the Faiiabregue and Amandiers lots ever>dhing is 
strictly identical except the height of the wires. 

The first row^ was left as it was, i.e. P.B., for all the old vines are 
still on the P.B. system with 4 wires. All the stakes in the second 
row w^ere pulled up and P.H. set in place of P.B., the former rising 
I m. 60 from the ground and carrying 6 wires. 

The third row^ is on the P.B., the fourth on the P.H. system, and so on. 

It may therefore be said that everything in the two lots is 
exactly identical except the height of the stakes. 

Even leaving out of account the first test on 167 stocks, it seems 
that a test carried out over 6 consecutive years on tw^o different lots 
of I hectare each, should carry conviction. 

The following are some of the results : 

I hectare was planted on the P.H. system (0.5 ha in the 
Amandiers and 0.5 ha in the Fanabregue). 
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I hectare was planted on the P.B. system (0.5 ha in the Aman- 
diers and 05 ha in the Fanabr^^ue). 

In 6 years the P.H. yielded 1469 + 1087 — 2556 hi. per ha. 

In 6 years the P.B. yielded 1132 + 867 — 1999 hi. ix;r ha. 

The increase in yield of the P.H. over the P.B. is 557 hi., or 


557 

1999 


= 28 


%• 


The total yield at Livieres during these 6 years was 27,738 hec¬ 
tolitres. 

If the whole of the vineyard had been on the P.H. system, there 
would have been an increase in yield of 7800 hectolitres (28 % of 
27,800). 

Taking 6u fcs. as the average ]>rice per hi., the oumer would 
have been richer bj’ 7800 X bo - 468,000 fcs. 

There would therefore have been an additional annual profit, 
468,000 

on an aver.ige, of , --- 78,ofK) fcs. 


Or again, ai^uoximately 


78,000 

;. 37 « 


2300 fcs. per hectare per year 


increase in gross profit. 

The figures are ])arliciilarly striking. 


Concisions. 

1. — The vase (gubclef) or cup (godci) form of pruning and all 
similar forms are the least satisfactory. 

2. — The P.B. (training on 4 wire trellis) is a considerable im¬ 
provement on the above. 

3. ~~ The P.H, (training on 6 wire trellis) is superior to all the 
others because it is the most thorough. 

Special note. — In these two tests, the P.B. and P.H. are of 
exactly the same age and receive in each lot the same cultivation, 
the same care and treatment. 

With alternating high and low rows, there should be no differ¬ 
ence and yet the respective yields of P.B. and P.H. show' that the 
results are not identical. This has been observed in a particular vine¬ 
yard on 2 hectares in 6 years. What is the reason ? This would appear 
to be a problem as yet unexplained. 
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It seems however that Nature, which is provident, distributes, 
so to speak, to each plant the daily ration necessary in view of the 
effort which it will put forth. 

General note. — Whatever the system of pruning adopted, the 
paramount advantages of cultivating at all seasons should never be 
forgotten; these cultivations should lighten the soil to a depth of 
5 cm. or at the most 6 cm.; they maintain the drop of water and 
activate the soil microbes. 


In conclusion the Author considers that the attention of readers 
should be called to the fundamental principles of the method. 

1. —* The moisture should be stored and retained as long as pos¬ 
sible. 

2. •— This can only be done by continual surface cultivation 
throughout the year. 

3. — In order to cultivate the soil at any season the branches 
should not be allowed to run along the soil and the j>assages be¬ 
tween tlie row^s should always be kept free. 

4. — Thanks to the espalier system of training, the system of 
pruning can be adopted w'hich uses th(‘ long branches of a year's 
growth, and is the only system which can ensure large and fairly re¬ 
gular yields and enables the vine to utilise the supplies ])iovided by 
nature. 

5. — These conditions form a complete series or chain from w^hich 
nothing can be taken ; if a single link is missing, the result is spoilt 

The characteristic conditions of well-kept vines are. 

No weeds; 

No clods; 

No cracks; 

No plough furrows. 

These rules, strictly applied in the two tests here described, 
have led to the foregoing striking results and it is believed that other 
trials will also lead to the same results. 


E. Maroger, 

Prmdeni of the Agricultural Bureau of Card; 
District Councillor of the Vtne growers of France; 
President af the Vine-growing Sub-Comittee 
of Agriculture of Card. 



THE VINE-GROWING DISTRICTS OF RUSSIA. 


There are three principal vine-growing districts in Russia, at 
considerable distances apart. These districts are : 

(1) South European Russia (Bessarabia, Ukraine, Crimea, 
Don, Kuban, Stavropol, Astrakhan and Terek), 

(2) Transcaucasia and 

(3) Central Asia (or Turkestan). 

Each of these juovinces is divided into several districts accord¬ 
ing to the type of wine, each district having a different soil, differ¬ 
ent stocks and different nietliod' ..f cultivation. 

I. Astrakhan (552 hectares). — This was the first district in 
Russia in which vine-giowing, projicrly so-called, was carried out 
m I(>13, this kind of cultivation was started by Czai Michael Ee- 
jiORovnx'H, the first of the Romanoffs. Iris son, Aijsxis Michaelo 
viTCH organised in 1650, the first wine-making, and the Crown 
vineyards in 165b, provided giajies for the Imperial table and for 
the first time sujiplied the Court at Moscow with wine. Vine-grow¬ 
ing was further developed by Peter thi: Great, 1700-1722, who 
show'ed his personal interest in the work wliile in Astrakhan during 
the Persian military exjiedition. 

He appointed a French exfiert, Possiete:, to take charge of the 
vinej’ards and entrusted him with the improvement of the native 
vine and the introduction of the European jilant. The vines and 
cellars of the Crown prospered up to the end of the XVIIIth Cen¬ 
tury, and offered an example to the people, w'ho started growing 
the vine in the country districts around Astrakhan, near the mouth 
of the River Volga. 

After these early attempts at wine making and the improve¬ 
ment of the native vines the district specialized in high-quality ta¬ 
ble grajres that showed good keeping qualities in long distance 
travel. The cultivation of this vine has not as yet been greatly 
developed; by means of the R. Volga however it supplies the 
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important cities of the North with table grapes to the extent of 
3 ^2 luillion kg, per year. 

Wine production has almost entirely stopped because of the 
competition of better wine-producing districts. The vineyards are 
grouped around the towm of Astrakhan. 

2. Don (12,580 hectares). — Vineyards are chiefly found on 
the left bank of the R. Don, starting with the village of Schirski 
(Stanitza), and as far as Bognievska, on the banks of the Donietz, 
near its mouth at Don ; they have lately been extended over the 
districts around Novotcherkask and Rostoll and the Don. 

Special kinds of wine are made in these distiicts ‘ 

(1) The sparkling Trimlianskoie wane of the modern type, 
A foreign traveller (1852) declared these wanes to be very pleasant 
(Hommairk). It is popular in all districts of the vS. Russian plains 
and also with foreigners; 

(2) A special kind of sweet wane made wath raisins; 

(3) A kind of wine made stronger by a process of freezing 
(vimozozki) ; 

(4) Ordinary light table wane, sharp in flavour and lefresiling, 
which is the most abundantly produced At the beginning of the 
XIXth Centuiy", instnictors from the Rhine considerably influenced 
the technical methods of vine-growing on the Don. 

Unfortunately adulteration of the Don wines was extensively 
practised, and interfered wath their success on the Russian market; 
it was only in the XXth Century that the law against wine-adulter¬ 
ation and the efforts of the COvS.sack Government of the Don and of 
the Ministry of Agriculture, greatly improved wine-]>roduction, 
which was gradually established on a foundation of suitable modern 
technique. The Don wine i)roduction now entered upon the right 
path, but it has not yet reached its highest development. The first 
steps have been made towards organising co-operation in wine pro¬ 
duction under the direction of specialists. Development along 
this line, and the law against adulteration will be the best means 
of securing the success of vine-growing in tliis province. The most 
favoured Don wdnes among Russian consumers are the sparkling 
types and the sweet wines containing 2.9 % of sugar and 9-11 % 
of alcohol. 

3. Terek (11,825 hectares). — Two regions producing wines 
of very different type may be distinguished in this province; Kiz- 
lar where wine production is more highly developed, with very ex- 
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tensive vineyards which are the principal sources of wealth in the 
country and Mozdok^Chelcovskain the wine of which is quite rough 
and neutral (tchikhir), suitable for local consumption only, and not 
exix)rted. 

Kizlar used to export wine in considerable quantities by the 
Caspian Sea and the R. Volga, and its export of brandy made from 
vintage residues was still more important. The wine was most 
often produced by the addition of alcohol, as the natural wine of 
the region has no strength, owing to the frequent irrigation that 
is indisi>ensable for the growth of its vineyards. In 1913 the amotint 
of brandy added to Kizlar wine was fixed b^^ law^ which also prohib¬ 
ited all adulteration. 

An inferior quality of cognac, but one which is very poi^ular 
in tile northern provinces of the R. Volga, was produced by the IQz- 
lar region from its own wine during recent years. 

Wine making in this ]>rovince is still at a very primitive stage 
and its organisation is only in the early stages. European stocks 
and teclmical methods of wine making are of late intro- 
dud ion. 

The jx^rcentage of alcohol content in Terek wines is 8 to 10. 

4. Stavropol (5,819 hectares). — The vineyards in this province 
lie akmg the banks of the Kouma river, and in the neighbourhood 
of the towns of Paraskovega and Ste. Croix. They are easily ir¬ 
rigated and produce an enormous quantity of wine of low^ alcohohc 
content very sour and w’^eak in extraction. 

\ineyards cultivated without irrigation in the region of Pia- 
tigorsk have developed lately and produce an ordinary quality of 
table wine of average flavour, which improves after 3 or 4 years, 
ill bottle. This district has already proved particularly suitable 
for the production of an excellent cognac. The snb-soil is very 
chalky. This quality of wine is very sour and of low alcoholic con¬ 
tent (9-1 lo) and with a low extraction rate. In the Royal Famih' 
estates of this ** Tempelhoffregion the production of natural 
cognac was started in 1908, according to a method of distillation used 
in the Charente and under the charge of a French expert, M. Sau- 
viON, a njitive of the city of Cognac. 

This cognac even when 4 to 6 years old, w^as of good quality 
but still finer after maturing for 8 to xo years. 

The first results of the new* method w^ere very encouraging, but 
the events of 1918 intervened and the entire cellar and stock of a 
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million litres of brandy and alcohol for its production was destroyed. 
The future of brandy production in the district is very promising. 

5. Kouban (8,376 hectares). — This province is more favourably 
situated for vine-growdng than the above mentioned. Vine-growing 
was resumed by the Russians at Eisk in 1848. Vineyards have 
spread over the banks of the R. Kouban and between that river 
and the Sea of Azoff. No special quality of wine is characteristic 
of the region, and the peasants gradually adopted the regular tech¬ 
nical methods. Anapa on the Black Sea is the best region in the 
W'hole province and has made a lasting name in connection with 
its exceptionally good w'hite table wine, mainly extracted from 
Riesling grapes. It also produces a good quality of red Cabernet 
but it is in the white table wine, sparkling and refreshing, wi'th 
a 10-12^ alcohol content, good boirquet and l)ody and matured by 
4 to 5 years bottling, that the future promise of Ana})a lies. 

6. Eastern shores of the Black Sea (950 hectares). - This ])rovince 
which was annexed to Russia in 1829 was entirely abandoned by 
the Circassians in 1865. Then only were the Russian colonisers 
able to re-establish their vineyards w^hich flourished up to 1918. 
Around Novorossiysk vineyards w^ere established with Euio])eaii 
stocks ; there were no native vines left, all having Ix^en entirely 
destroyed by the Circassians. 

The early jnoneers were well acquainted vvith their business. 
Dr. Pentachoiti. planted the first vineyards with Crimean vines, in 
1869, and his example w'as soon followed. The Royal I^atnily es¬ 
tate Abraou Durceau became the centre of wine making in 
this province in 1872. Shortly afterwards, the RuSvSian ])lanters 
went south and new vineyards w^ere planted as far as vSotchi. j)ro- 
ducing a good quality table wine carefully prepared according to 
the methods of modem technique and mainly under modern I'rench 
influence. 

The sparkling Abraou wine proved the suitability of the region 
for wine production. Table wines from Novorossiysk and Gc- 
nendrixwere already typical local products of excellent quality. The 
stocks most commonly adopted are the Riesling, the Semilion, the 
Aligote and the Pinot for w^hile wine, while the Cabernet and blue 
Portugais produce a satisfactory red table wine. All these various 
qualities have an alcoholic content of ii<^-i2®, are rich in colour, 
have a high extraction rate and are very refreshing. The bright 
and sparkling white wdne will prevail and become the characteristic 
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wine of tiiis region. It can stand comparison with the Rhine 
wines as has been proved by frequent expert tasting of both wines 
together. The method of tasting was always the same; the wine 
samples were not labelled but simply numbered. After, both wines 
had been tasted and judged, notes were attached to each sample, 
the origin of which was then revealed and it often happened that the 
Abraou wines were declared to be of higher quality than the Rhine 
wines except in the highest grades. 

7. Crimea (12,000 hectares). — Byonyersky in the XVTth Cen¬ 
tury, Dubois de Monti^krkux in the XVIIth Century and Peyssoneii. 
in the XVIIIth Centur>% bore witness to the good quality of the 
Crimean wines of their days. 

HowTver, after the XVIIIth Century w ars, vine-growing was al¬ 
most entire lyabandoned. Iiith 1783, the Crimea was united to Rus¬ 
sia and vine-growing in the province once more inosj)ered. The 
Russian Government encouraged and extended wiiat remained of 
the Tartar< vineyards. Large land owners, and more particularly 
Piinct' M. VoRONTzoKK, largely developed vine cultivation, which 
made rapid strides after 1823. The best Knropean stocks were 
introduced and were j)erfectly acclimatized. The Crimean vineyards 
soon became models to the rest of Russia and su])plied other provin¬ 
ces with the material for establishing their owm vineyards. 

I)cvelc)])ment was checked by lack of exj)erience in methods' 
and in the selection of stocks, and the absence of specialized experts. 
The encouragement t)f the Ministry of Agriculture and shortly af- 
terw'ards. the practical organisation of the wine-production on the 
Royal Family Estates (i88g) revived the cultivation of the vine. 

The Royal Family estates possessed in the Crimea, about 1014, 
m()re than 300 hectares of model vineyards and several cellars with 
all modern equi])ment. The ])rincipa 1 Massandra cellai alone con¬ 
tained 40,000 hectolitres of wine in barrels and 1,000,000 litres in 
lx)ttle. The Magaratch (Ministry of Agriculture) cellar and vine 
yards became the scientific centre of vine cultix^ation in Russia. 

Is is clear that strong wines and liquors of the type of port, 
madeira, etc., with 16-18® alcoholic content, can be successfully 
produced from the vineyards on the southern shores of the Crimea. 
It can be safely affirmed that this class of wine will establish the 
reputation of the region for the future. 

Further north and also on the sea shore, high quality table 
wines were produced, wines of good body and colour, high extraction 
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with a slight but pleasant earthy taste, sound and strong, with 
an alcoholic content of 11-14®. Wines produced in the Valley of 
Katcha, Koktebel, Otouze, Alma, etc., have far less body, and are 
less alcoholic (9-11“). 

The vine cultivation of the Crimea was very good, except in 
the Tartar vineyards of the valleys lying in the heart of the penin¬ 
sula. The work of the local Zemstvo has been lately largely devoted 
to improving the vine growing methods of the population and has 
started the formation of vine growers co-ojierative unions. 

The Crimea was the best develo])ed and principal wine-producing 
region in Russia. Its si)ecial wines were already estabUshed and 
only lacked time and full experimental research to develop and 
definitely stabilize their characteristics. 

7. Ukraine (20,440 hectares). — In the provinces of Taurida 
(the Crimea excepted), of Kherson, of Podolia and of Ekaterinoslav, 
vine-growing only developed about the middle of the XIXth Cen¬ 
tury, when these steppe lands fell under the influence of Russian 
colonists. Targe land owmers introduced the best European stocks 
and these have already (produced in certain districts table wines, 
and especially w'hite wines, of very good quality. These districts 
for the most part produce a very ordinary quaUty of wine, of low' 
alcohoUc content and mostly for local consumption. Here technical 
■methods in the various processes of wine-making were very im¬ 
perfect and both the local Zemstvo and the Ministry of Agriculture 
exerted every effort to put it on a sound foundation. 

8. Bessarabia (66,596 hectares). — We know’ from both He¬ 
rodotus and Strabo that wine-making w'as a prosperous industry 
in this country several centuries before Christ. Its wine exports 
reached Muscovy and Poland in the X\TIth Century. At the time 
of annexation to Russia in 1812 however all the vinej'ards w'ere 
in a sad state of neglect. The Russian Government took active 
steps to develop vine-growing and colonisation by Greeks, Bulgars, 
Gennans, Swiss and Russians, who took the place of the repatriated 
Turks, did much for its progress. The efforts of Prince M. Voront- 
zoFF, of which mention has been made above, were particularly 
successful. Large landowners introduced French, German and 
Hungarian vines, built large cellars and organized a sound and well 
equipped industry. A School of Wine-making was founded at Ki- 
schineff in 1844 and became a very important factor through the 
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training it gave to experts, and the practical impetus which it sup¬ 
plied to scientific and research work in oenology. 

Vineyards increased steadily in Bessarabia, in spite of the at¬ 
tacks of serious diseases —such as Oidium (1852), Mildew (1884), 
Philloxera (1886), and in spite of dry summers and hard winters. 
About 1850, the province produced 480,000 hectolitres of wine ; 
in 1870, 800 000 hi. and jMssessed 30,500 hectares of vines; in 1880, 
60,000 hectares, and in 1897, 77,000 hectares and it was only at that 
date that phylloxera reduced the area under vines to 66,596 hectares. 

Since 1896 more serious attention was bestowed on the culti¬ 
vation of American vines and their grafting. A selection of stocks 
suited to Bessarabia was made, but the vineyards thus planted 
w'ere slow in development owing to the poor production shown by 
the grafted stocks in conii)ari&on wath expectation. 

The best wine-producing region of Bessarabia is the Southern 
Akkerma district on the banks of the Dniester and at its mouth. 
Wines made here are of excellent quality with io®-i4° of alcohol. 
Second to this comes the Benderi district. The vineyards of the 
hill.s ])rodnce good wine but the plains give a ixjorer quality, with 
small alcoholic content (8-10”). The third, wine-producing region, 
the Ismael District, extending to the banks of the Danube, gives wine 
of inferior quality. There are a large number of vineyards near 
Kiscliineff and Drgyneff; here again, the vine of the hills gives good 
wine (both red and wiiite) but that of the })lain is of no commer¬ 
cial value. The t)est Bessarabian wines have an alcoholic content 
of 9-11®, are .sw'eet with fair bouquet’and distinct flavour, light bod¬ 
ied and quite pleasant as table wines. The more ordinary qualities 
form a good basis for the distillation of brandy. Both the produc¬ 
tion of cognac and the sale of the better quality Bessarabian table 
wines promise exceedingly well for the future. 

9. Transcaucasia (84,175 hectares). — This province con¬ 
sists of Georgia, Armenia, Aberbeidra and Daguestan. Of these, 
Georgia is classed highest as regards wine production and is divided 
into three quite distinct regions:— (1) Kakhetia, most favoured 
of all the regions in Transcaucasia, (2) Karthalenia, (3) Imerethia. 

Georgia’s rich soil and very favourable climate ]>roduce a good 
quality wine, full bodied, strong, with high extraction and of a pe¬ 
culiar earthy taste, from the important native varieties of vines 
such as Rea-tziteli, Saperavi, Mzvane, Borouli, Adreouli, etc. Wine- 
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making with its primitive methods, flourished here as in all 
Transcaucasia, several centuries before Christ. Strabo speaks of 
abundant quantities of good wines here in the second century be¬ 
fore Christ. The vine held so high a place in the country that when 
St. Nina introduced Christianity into Georgia in the IVth Century A. D., 
the cross she carried in her hand when preaching was of vine wood. 

The various conquerors of the Caucasus, the Arabs (Vll-VIIIth 
Century A. D.) the Persians (IX-XIth Century A. D.), the Tchingiss- 
Khan and Tamerlane (Xlll-XIVth Century A. D.) and again the 
Persians and afterwards the Turks (XVth Century A. D.), with their 
continual wars effectively j)ut a stop to all vine cultivation in the 
country, and it was only when Georgia was annexed to Russia (1801) 
and peace reigned once more over the country, that vine-growing 
was resumed and prospered. It was the same Prince M. Vorontzoff, 
Viceroy of the Caucasus (1844), who estabUshed some twenty ex¬ 
perimental vine nurseries and introduced the best Euroi)ean vines 
from the Crimea. But the stocks native to the country gave ex¬ 
cellent wine and were therefore extensively cultivated. 

Prince Vorontzoff sent young Georgians and young Arme¬ 
nians to study vine-growing in the Magaratch School. He founded 
the Caucasus Agricultural Society which greatly encouraged the 
development of local wine-making. Moreover, the development of 
railways and main roads in 1871 largely assisted the industrj'. The 
Society helped the vinegrowers to control the new pests of oidium, 
mildew and phylloxera with suitable apparatus and sprays. 

The first pioneers of European technical methods which gra¬ 
dually replaced the primitive methods of the native population 
were Count CherENETIff, the Princes Dzordzauz^ and Mouch- 
RANSKi, etc. The earthenware and other jMjts used for keeping wine 
were replaced by barrels, as a first step. 

The Royal Family Estates also began work in 1887 by purchas¬ 
ing several large vineyards in Kakhetia and Karthalinia. They 
possessed in 1914, some 450 hectares of model vineyards in Geor¬ 
gia, with large, up to date cellars, and used for wine-making both 
the native and European stocks. Results from both were encourag¬ 
ing ; the wines produced and matured under modem conditions 
showed special qualities, and only required time, and further experi¬ 
ment for their complete development. These wines somewhat 
resemble strong Burgundy types, with good colour and body, brisk, 
rather heavj', and of high alcoholic content (10-13“). 
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The red Saperavi grape has already shown its capacity for 
producing first class table wines. The white quality (Rea-tziteli), 
the Cabernet and Bresiling, have also proved their value for the 
production of wines that can be fairly compared with French wines, 
especially after bottling for some 10 to 15 years. 

The Karthalinia wines are milder (9-10“). The Imeritia wine 
has an alcohol ratio of io« - rarely of 11®. 

In Kakhetia where hail storms are frequent, the Royal Fam¬ 
ily Estates organised cannon shooting to ward off the hail showers. 
This system was installed at three separate stations about 20 kilo¬ 
metres apart and worked very successfully from 1900 to 1918. 
The firing apparatus (Quelin and Perras System) and its very simple 
arrangement proved in practice very effective, and the expense 
involved was far less than would have been the cost of the damage 
which was avoided by its use. Wlien in 1918, owing to political 
events, the anti-hail firing was abandoned, the damage done to 
the vines by the hail was most marked and serious. The vineyards 
of Napereouli and the neighbourhood, a region subject to frequent 
hail storms were without any means of protection in 1920 and 
were devastated by hail on tliree different occasions, after having 
enjoyed the protection of a firing apparatus for 18 years: — Previous 
to the year 1900 hail storms devastated the region every two or three 
years or so and the value of the anti-hail firing was fully demon¬ 
strated. 

The cost of this means of protection amounted to no more than 
^ Vz % to 2 % of the average gross expenditure on each estate; 
15 cannons sufficed for the protection of 120 hectares and a surround¬ 
ing area of some 20 kilometres, when placed behind the vineyards, 
facing the usual onset of the storms. 

Wine production in Georgia and more especially in Kakhetia 
gives great promise for the future. Vineyards in Imeritia and Kar¬ 
thalinia were attacked by phylloxera before the year 1900, and in 
Kakhetia, in 1913, and American stocks have begun to be used 
for their reconstruction. 

Armenia. — The Province of Erivan produces a very strong 
quality of wine (11-14") of the port type on the banks of the Arax, 
at Etchmiadzine and at Asrarak, and, in other districts, a milder 
ordinary table wine (10-12") is made. Technical methods of pro¬ 
duction however still require improvement. The greater part of 
the wine produced was distilled into cognac, and brandy, as 
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means of communication between this province and the large 
Russian centres of the wine trade vrere as yet undeveloped. Of late 
however, the introduction of technical methods considerably encour¬ 
aged wine production. The Choustoff Firm, producers of bran¬ 
dies, strong wines, and table wines, were the first pioneers of 
European methods in vine-growing in the province. 

The Erivan table grapes have a special, and quite unique- 
flavour. 

Aberbeidzan —The Elizabetpol Pro\dnce also produces delici¬ 
ous Handsa table gra|)es, a very sweet fruit, not too delicate for 
transport. When irrigated, these vineyards give an abundant 
but poor quality’ wine (8-ii®). German colonisers however, as well 
as large landowners, such as Forrer, the Princes Gortchakoff 
and Leon Galitzin, have proved that good table wdnes —especially 
white wines — refreshing, with fair bouquet, light, and of good fla¬ 
vour, can be produced here. 

The Kurdasir, Matrassa and Chemakha districts of the Pro¬ 
vince of Bakou also give an abundant quantity of wine wliicli, how¬ 
ever, hasnot yet been adequately improved by good cultural methods. 
A poor quality of cognac is extensively i)r(>duced. Improvement 
in the methods of production must be effected in the region before the 
various qualities of wines ])roduced reach any satisfactory standard. 

Daguesian. — The natives of this ])ro\dnce had long cultivated 
the vine, but without very^ marked success. Pp:tkr the Great was 
the first to encourage wine making here, and sent a Hungarian exjiert 
to Berbente for the improvement of the methods in use. A nurs¬ 
ery of Crimea stocks was installed at Berbente in 1840 and by’ the 
middle of the XIXth Century, there was considerable extension of 
the vineyards which was even more marked in 1870-1890. A Wine¬ 
making School was founded at Berbente in 1904, and there was 
gradual improvement both in methods and production. Exi>erimcnts 
showed that a good quality wine with good colour and body, strong 
(11-150) and showing bouquet could be produced in this district. 

Turkestan (27,391 hectares). —Thi arid and thinly populated 
country possesses soil that irrigation enriches to a most remarkable 
degree. Irrigation was w^ell organised in some of the regions in 
almost x)re-historic times, but wars, and the Persian, Chinese, and 
Tartar invasions destroyed every vestige of the Tadzik (native) cul¬ 
tivation. 

In the Samarkand, Fergana and Sir-Bar>’a provinces, the Rus- 
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siaus (1864-1885) found a widespread though primitive cultivation of 
the vine ; in the other provinces, it has been completely destroyed. 
Under Mussulman influence, table grapes alone were produced. 
The native vine gave a perfect fruit (Karchinski, arleek) of delicious 
flavour, and easily exported. The vineyards are well irrigated and 
very fertile. The vines grow on the ground without supports, and, 
owing to the dry climate, are not subject to cryptogamic disease, 
while the cost of Jabour is insignificant. The speciality of the country 
is the production of raisins. 

Turkestan is now the main source of supply of grapes to Russia, 
owing to the railwa^^ system by which it is now connected, while 
it is i)ractically free from phylloxera, as its vineyards are so frequently 
submerged. 

Wine making was successfully develojied by the Russian col¬ 
onisers. Large Russian firms started business at Samarkand and at 
Tashkend, and established wine-making on a large scale, introducing 
into the work modem technique as well as European stocks, for such 
wines as the KinATOFF, PKRKOUcmNE, Ivanoff, etc. Their first at¬ 
tempts at making a strong wine of the port class suggested this type 
as the most suitable to the country. Undoubtedly the strong liqueur 
wines of the district give great promise, and will ]>rove close com- 
I)etitors with Crimean and oven European wines in Russia, esx)e- 
cially in Ihc North. 

General conclusions, —Such w^ere the main characteristics of the 
situation of each of the vine growing regions of Russia in 1914-ioitJ. 

h^roni the statements given above it is shew^n that, in this i)er- 
iod, Russian vineyards and Russian wine-making were in process 
of organisation. Russian wines w^ere just beginning to exhibit 
the tyi)es that are, jxiculiar to each separate district. Modern tech- 
ni(pie was being generally introduced, and vine-growing prospered 
and showed marked progress, in spite of phylloxera, which was 
gradually si>reading from one region to another. Gradually also, 
the jx)pulation became better trained for the work, mainly through 
the helf) of French exjxjrts, Russian Enologic Schools, and the mo¬ 
del wine-making establishments of the Apanages, and of private 
individuals. Russian wine-making was placed on the right path, 
and persevering effort, mainly influenced by French example and 
French tradition, w^as being made tow^ards the definite development 
of the various excellent native wines characteristic of each district. 
The great Russian wine-making houses were in the forefront of 
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the movement, and co-operation was beginning to exercise its bene¬ 
ficial influence among the small vineyard owners. The staff of 
experts was improving and their influence was being felt in the wine¬ 
making work in all the regions including the most backward. The 
Great War did little to weaken progress in vine-growing, though it 
removed many of the vineyard workers. Subsequent events have 
however caused a set back. 


Leon Markoff, 

Member of the AdmtntsiraUon of the 
soctation of Russian AgntuUutalists tn 
the Kingdom of the Serbs, Croats and 
Slovenes. 
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METEOROLOGICAL CONDITIONS AND PLANT DISEASES. 


In its early stages the study of plant diseases resolved itself 
into little more than a study of the parasites. Later, the study of 
the host plant received greater prominence, as the truth that disease 
is an indication of abnormal or disordered physiology became gen¬ 
erally recognised. Still more recently has come the recognition 
of another truth, namely, that diseases caused by parasites are the 
manifestations of complex interactions of host and parasite under 
the influence of the conditions of a varjing environment. Such con¬ 
ditions may be designated environmental factors 

No observant person who watches the incidence of plant di¬ 
seases can avoid noticing the marked influence of one group of environ¬ 
mental factors, those included in what is rather vaguely termed the 
weather, oil the i>revalence of many of these diseases. To give 
only one instance, the unusual prevalence of the i)owdery mildews 
(Krysiphaceae) noticed in England in certain summers, such as that 
of 1921, is frequently ascribed to ];eriods of dry, hot weather. At 
the same lime, such a summer as that of 1921 was too dry for po¬ 
tato blight {Phytophthora infestans) to be severe in most parts of 
England. If these statements are true it is evident not only that 
disease is influenced b^" the weather, but also that different diseases 
are differently influenced by the same kind of weather. 

Furthermore, if disease in any one country can vary from year 
to year under the influence of the annual fluctuations of the weather, 
we \v<nild exi)ect to find that countries possessing different climates, 
that is different average weather conditions, would show still more 
marked variations in the prevalence of their plant diseases, owing 
to the greater amjditude of the variations between different climates 
than between those of the weather of any single climate. 

It might be expected that comparison between the plant di¬ 
seases of areas with different climates would be difficult because 
the host plants would not be the same. However true this may be 
for the wild plants, it is much less true in regard to the major cultivat- 
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ed crops. The latter have been subjected to long periods of arti¬ 
ficial selection in such a way as greatly to extend their original range. 
Wheat and potatoes, for instance, are grown under very considerable 
difference in climatic conditions. Their parasite, on the other 
hand, have not been subjected to the same human influence, and they 
have had to follow the hosts as best they could. In the larger con 
tinental areas, such as the United States and India, the wheat, 
sorghum, maize, and potato areas are much greater than the areas 
in which certain of their parasites are found. 

Weather and climate depend on the same set of factors • the 
ordinary meteorological factors of temperature, humidity, light, 
wind, etc. — and if it is desired to understand the relationship between 
meteorology and disease, an attempt must be made to evaluate 
the influence of each of these factors on the interaction between 
host and parasite. Probably this influence is capable, in most cases, 
of exact evaluation, but the data are as yet somewhat scanty. 
Temjjerature, humidity, and radiation are the chief factors about 
which data exist, and the following discussion vill be confined to 
them. 

The most diflScult ca.se is undoubtedly the study of the influence 
on disease of variations in weather conditions from one 3’ear to an¬ 
other within the same area. These variations are of lesser amjditude 
and duration than those between different climates, and most 
frequently are not large enough to prevent the disease from appearing 
but merely influence its amotmt. 

In India rust is present every year in probably every wheat 
field. Whether an epidemic outbreak occurs or not aj)j)ears to 
depend entirely on the weather conditions of the year. These con¬ 
ditions w’ere analysed by Moreland (i) for 13 years in three selected 
districts in the mid-Gangetic Plain. He concluded that the de¬ 
ciding factor was the humiclit3' of the air in January and Febmary 
(the crop being sown in October and harvested about April), and 
that in the districts with the earliest harvest, the earlier part of this 
period was more important than the later. My own observations 
are in general agreement with these, except for the rather natural 
proviso that it is the humidity of the air within the crop that is 
of consequence. In a field at Pusa sown throughout with the same 
variety of wheat, rust {Puccinia triticina and P. glumarum) was severe 
in an area with a dense stand and almost absent towards the borders 
of the field where the growth was light. In the dense crop the air 
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humidity was neatly 20 % higher, four inches above the ground 
than in the light crop, as tested by an experiment lasting between 
7 and 8 hours on a dull day. The temperature was about 3® C. 
lower in the dense crop. vSoil moisture detenninations showed that 
there was much more moisture under the dense crop, especially 
from the 3rd to the 6th foot, and this was really the cause of the good 
growth, as soil moisture is the chief limiting factor in wheat growing 
at Pusa (2). 

Another disease, which at Pusa is dependent on humidity 
or rather on the deposition of dew is the die-back of chillies [Capsi¬ 
cum), due to Vermicularia Capsid (3). This disease appears at the 
lloweriiig season about the beginning of October and may do very 
great damage. It ceases abrujitly about 4 to 6 weeks later. This is 
because it is dei)endenl on the hea\^" dews of this period, accompanied 
by a moderately high temperature. Artificial inoculations only 
succeed in almost saturated conditions. Plants growing under shade 
escape, as the dcjKisit of the dew is slight. Later on, as the temper¬ 
ature falls and dew is less copious, the disease ceases. Observations 
during six years >suggest that the relative air humidit}’ requisite to 
cause an outbreak of this disease during the flowering period is over 
85 ‘V,,. In three of these years, when it was below this figure in the 
second half of vSeptember, there was no disease. 

Potato blight [Phytophthora infestans) in the Gangetic Plain 
is influenced by a somewhat more complex group of factors. It 
is usually absent, and only tw^o outbreaks have occurred in the last 
25 years. Under certain circumstances a considerable portion of 
the seed used is brought down from the Himalayas where, at altitudes 
from about 4,000 to 7,000 ft., blight is endemic. If the Plains tem¬ 
perature is sufficiently high, infected seed thus brought down be¬ 
comes sterilized, as it is well known that Phytophthora infestans is 
easily killed by heat. In 1912 a large imix)rt of diseased seed oc¬ 
curred rather late in the season, which was unusually cx)ol at sowing 
time (October). In late December there was much fog and cloud 
with a low temperature, and an epidemic was in progress in January" 
IQ13 (4). Attempts to carry the fungus in culture over the follow¬ 
ing hot weather at Pusa failed and in the fields also there was no 
disease next year. 

In localities where ix)tato blight is endemic the problem is much 
more difficult and the meteorologic conditions that govern its in¬ 
tensity are by no means fully understood. It is one of the cases 



372 


BUIXER 


in which a good deal is known, thanks to the work of Meehus (5) 
and others, of the conditions of temperature and humidity that 
influence the life-history of the parasite. The optimum temperature 
for the germination of the spores is between 10® and I3°C, A frost 
sufficient to kill potato leaves will also kill the mycelium of the 
fungus. Its upper temperature limits are below those required to 
injure the tuber, as it will not survive even 4 hours at 120®?., and 
cannot long be kept alive in cultures maintained throughout at 
over 90°F. But its optimum temperature for growth is much higher 
than the germinative optimum, being about 24“C. Its moisture rela¬ 
tions are not so exactly known, but like all its allies it requires a high 
humidity for successful germination ; it cannot stand drying for long, 
and zotispores are formed as a rule only in dro])S or films of water. The 
period of motility of the zoosjwres is longer at low temiieratures; they 
can swim for 20 hours at 5°C., but only for i hour at aCHJ. If the me¬ 
teorological factors that influence the disease acted only by influencing 
the parasite, we would ex|X‘ct to find outbreaks always occurring when 
a cool, damp period alternated with a w'arm period at a time of the 
year, say July, in England when there is usually some blight in most 
of the potato fields. The C(K)1 period would assist germination and ]tro- 
long the life of the zoosjxires, thus aiding dissemination, while the 
succeeding warm period w'ould stimulate the growth of the fungus in 
the tissues. If another cool, damp |X‘riod followed when the new Iti- 
fections were in the sporing stage, w'e would get the j)rocess req>t ated 
in an accentuated degree, and several such o.scillations would enoi- 
mously multiply the attack. But it is not easy to find records of such 
a regular sequence of events, ])artly because the meteorological data 
are not sufiiciently detailed but perhaj)s also partly because the in¬ 
fluence of the w'eather factors on the potato plant itself have not 
been studied. It is known, however, that in at least certain areas 
in the United States an unusually cool summer is necessary for se¬ 
vere attacks (6). It is also almost confined to the north-east, being 
seldom found below 40® of N. latitude. In Europe it is prevalent 
north of so^N. In all cases it is w'orst where the humidity is high. 
In localities like the Channel Islands and the west of Ireland the 
humidity conditions are usually suitable, and temperature is likely 
to be the controlling factor in most years. 

Many other diseases caused by Oomycet.es airjrear to be influenc¬ 
ed by rather similar conditions, as most of the Peronosporaceae 
have similar temperature relations. In order to demonstrate the 
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libetatkm of zoospores in the Phycomycetes it has been the custom 
in Pusa to use chilled water during the warmer parts of the year. 
The downy mildew of the grape, caused by Plasmopara viticola, 
appears to be an exception, as most observers consider that it is 
worst in relatively high temi)eratures. 

It would api)ear that black rot of the grape vine, caused by 
Guignardia Bidwellii, is a similar case. It is stated that severe in¬ 
fection only occurs when there is a cold snap with rain, followed 
by a warmer period. Though the temperature relations of the fungus 
have not been worked out, so far as I know, this is very suggestive 
of their being similar to those just mentioned. 

Another group of diseases that appears to be closely influenced 
by weather conditions is the iK>wder\- mildews (Erysiphaceae). It 
has already been mentioned that they are sometimes said to be worse 
in England in dr>’ years. I have noticed the same thing in India 
with regard to the ])ea mildew, Erysifhe Polygoni. More exact 
observ'ations are rare. IxtsCH (7) examined the prevalence of apple 
mildew in an orchard situated on the slope of a ravine in Wurtem- 
krg. The sloix.- faced S. E. The upper part was severely attacked 
but, as one descended, the mildew decreased until at the bottom it 
was insignificant. The rays of the sun struck full on the upper slojic. 
They reached lower down later in the day and, at the bottom, shade 
remained all the forenoon. The upper i>art was very hot and dry, 
the bottom cool and moist. No evidence was obtained as to whether 
the host or the parasite was most influenced, nor whether different 
varieties of apjAe would be equally affected. 

(lak mildew behaves in the same manner. It has been noted (N) 
to be more severe in the uj)]>er levels of sloping woods, and also 
in exjxjsed localities. Neger (9) has found that it jiroduccs its 
conidia ranch more vigorously on sh«x)ts exposed to the light than on 
those in the shade. Exiiosure and sunny weather favour the di¬ 
sease, but the relative imjxirtance of the factors of drought and ra¬ 
diation have not been fully estimated. 

In Italy it has been noticed that either a drying out of the soil 
or a sudden rise in temperature makes wheat susceptible to Erysifhe 
graminis. Rivera (lo) believes that this is due to a lessening of 
tuj^escence and is therefore a reaction of the host plant and not of 
the parasite. He says it is particularly marked in rich soils where 
the plants have a relatively restricted root develo]mient andw'ould 
naturally suffer from shortage of water or excessive transpiration. 
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A hot sun and drj” conditions are inimical to certain species of Oidium 
and epidemics are only likely to occur when there is a rapid alterna¬ 
tion of moisture and dryness. 

In India, tobacco mildew {Erysiphe Cichoracearum) is practically 
confined to shaded plants and the cereal mildew is also worse under 
shade (ii). Most experimenters with cereal cultures kept indoors, 
must have noticed the greater prevalence of mildew under such 
conditions than in the open. More diffuse light and the absence of 
air currents api)ear to be the causes, and exposure to light and air 
the remed}'. The same has been noticed in regard to the vine Oidium, 
amd those on strawberrj’^ and cucumber. These apparent discrepan¬ 
cies might disappear on more exact knowledge of the actions of the 
different factors. The latter have not been studied in detail as 
regards their effect on the host-parasite complex, but they appear 
to be sufficiently marked to rx;rmit of exact evaluation. It seems 
likely that their action on the host is of greater importance than on 
the parasite, contrary to what appears to be the case with the 
downy mildew's. 

All these are cases of parasites primarily of the aerial parts of 
the plants. If we turn to those of the roots w’e find rather more 
exact knowledge. The problem is })crhaps easier, as the environ¬ 
ment is relatively more stable. 

The earliest, and still one of the most complete, studies of the 
influence of temi)erature on a soil-dwelling parasite was made by 
Balls in EgJT>t, in 1905-6, on the sore-shin disease {Rhizoctonia 
Solant) of cotton (12). The damage done by this disease is usually 
restricted to the first stages of development of the seedling. Once 
cork-formation begins damage ceast*s. Cotton is sown in Egypt at 
different times between the end of February and May. The earlier 
sowings may take about 12 days to appear above ground, while in 
the middle of April the .seedlings may be up in 5 days. Growth of 
the cotton root increases with a rise of temperature, in an acceler¬ 
ated curve which ceases rather suddenly at about 37®C. The par¬ 
asite — a fungus universally present in Egyptian soils — has a 
similar growth curve, ceasing very abruptly at about the same point, 
37°C. It was determined with considerable probability, especially 
in the case of the fungus, that inhibition of growth at the higher tem¬ 
perature w'as due to auto-intoxication, of much the same type as 
the well-known stalit^ phenomenon in bacterial cultures. The toxin 
is produced even at the lower temperatures, but is too slowly formed 
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scauty or the cultures are kept for lougish periods, until the temper¬ 
ature approaches 370. Then it is formed more rapidly than the 
fungus can stand, and growth ceases. When the fungus encoun¬ 
ters the young tissues of the cotton seedling at a temperature of, say, 
ao^C., these are penetrated and the hyphae pass from cell to cdl, 
destro3dng the tissues before the toxin has time to accumulate suflSi- 
ciently to check their growth. But at temperatures approaching 
33®C. auto-intoxication is more rapid and growth is delayed. At 
the same time, at this temperature (33®C.), the cotton plant has its 
vital activities near their optimum. Hence defensive cork-formation 
is vigorous and the parasite is checked after producing only a small 
scar. At 37®C. not even a scar is i>roduced, growth of the fungus 
being entirely inhibited. Thus the late sown seedlings normally 
escape attack, but a cold sx)ell of even a couple of days in May 
will causes tile death of many of them. The seasonal prevalence of 
this disease in Eg>^it is therefore practically, a purely temperature 
reaction, affec'tiiig chiefly the parasite. 

We can now leave the discussion of the influence of seasonal 
vaiiations of weather on the incidence of disease, after noting that 
in few cases has there been a successful attempt to evaluate the in¬ 
fluence of the different factors exactly. When we turn to those wider 
and more prolonged variations that constitute different climates, 
we find that greater success in this direction has been achieved. 

In India a rice disease of great severity occurs in part of the great 
rice-growing tract at the head of the Bay of Bengal. It is not due 
to a fungus, but to a nematode worm (Tylenchus angustus) (13). 
Injury is confined to the parts of the plant above the water in which 
the rice is grown, and to reach these parts the worm must leave the 
water and climb up the plants It is a pure ectoparasite, never en¬ 
tering the tissues. Experiments have proved that the worm is 
able to move on a dry surface, provided the relative air humidity 
is above some point between 90 and 95 %, probably near 93. Above 
this iKiint it has the power to condense water, and it moves in the 
film surrounding it by a snajke-like method of progression. Neither 
feeding nor reproduction are possible under totally immersed con¬ 
ditions, but only in damp air between 90 and 100 % relative humidity. 
Below 90 % it can neither move, nor feed, nor reproduce. Hence 
the disease is confined to areas of maximum air humidity during the 
summer and autumn months. It has been possible to correlate the 
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meteorological data from 6 reporting stations within the affected atea^ 
with the distribution of the disease and to forecast that the greater 
part of the rest of India, excluding parts of the Burma delta and 
some of the east coast districts, is not liable to become permanently 
infected. 

The smuts of sorghum, particularly the grain smut {Sphacelo- 
theca Sorghi), annually cause danage estimated at a million sterling 
in western India. They are also prevalent in the Punjab and sub¬ 
montane districts, but are unknown in the eastern half of the Gangetic 
Plain. Kot,kaiusit (14) worla;d out the temperature relations of 
this disease. Sorghum has its optimum temperature for germination 
at about 37®C., at w’hich temperature and suitable moisture the seed¬ 
lings will be up in two days. At 20°C. they take about twice as 
long, and at i6®C. about three times. The spores of Sphacclotheca 
Sorght, however, have their germinative optimum about 20® to 25PC., 
and germination falls off rapidly above 30°C., giving only i or 2 % 
at 37®C. Infection is only possible during the earliest stage of 
seedling development. At high temperatures not only is this stage 
shortened, but the smut spores germinate feebly. In incubator ex¬ 
periments no infection occurred at 40®C., whereas at 25“ there was 
50 to 60 %. In western India the main crop is sown at a time 
when the temperature is about 21® to 27®C., and naturally suffers 
severely. A second crop is often sown at a period when the temper¬ 
ature is over 30®C., and this suffers relatively little. At Pusa, in 
the eastern half of the Gangetic Plain, the temperature at sowing time 
ranges up to 38®C., and there is no natural sorghum smut, though 
by properly selecting the temperature at sowing time it can be ar¬ 
tificially produced. In a comparative experiment seed grain was 
mixed with spores and divided into two lots. One sown at Jacob- 
abad with an air temperature of 36® to 40®C. gave no smut. The 
other sown at Poona at 259C. gave 65 % infection. 

Wheat bunt {TiUetia tritici and T. levis) in India is a similar 
case. It is prevalent in Kashmir and along the Punjab foot-hills, 
occurs in the Punjab plains, but not severely, and is unknown further 
east or south. Bunt spores have a low optimum for germination 
(between 12* and i8®C.) and usually fail to germinate above 25®. In 
central and eastern India the temperature at sowing time is usually 
above 25®, while in northwestern India the temperature at sowing 
time is below. In the latter case it is low enough to permit the 
spores to germinate and infect the seedlii^, but further east and 
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south it is too high. HtrNGERFORP (15), tmder Idaho couditioiis, 
found that the maximum degree of infection was obtained with a 
temperature of 9® to 12^. and fairly high soil moisture. 

Maize smut (Ustilago Zeae) has much the same distribution in 
India as bunt, but its temperature relations in that country have 
not been worked out. In America {16) it has been shown that the 
maximum for spore germination and the development of sporidia 
is between 360 and 38®C.. so that it might be expected to be limited 
by high temperatures at sowing time in much the same way as sor¬ 
ghum smut, and its Indian distribution suggests that this is the 
case. 

Thus there is a group of four of the major diseases of cultivated 
plants in India (potato blight, sorghum smut, wheat bunt, and 
maize smut) stnctly limited in their normal distribution by the tem¬ 
perature relations of host and parasite, the influence on the parasite 
being the chief. 

In the United States a great deal of information regarding the 
temperature and humidity relations of certain diseases has been 
accumulated during lecent years Only a few of the more striking 
cases, wdiere a cx^)rrelation with regional climatic conditions has been 
established, need be mentioned 

The seedling blight of maize and W'heat caused by Gihberdla 
Saubiftcht is a severe disease in the United States, especially in the 
middle west It was noticed that the southern part of the maize belt 
escaped this disease, as did also the northern part of the wheat belt. 
The temperature relations of the disease were recently worked out (17)* 
Wheat and maize w^cre grown in soil held constant at eight different 
temperatures from 8® to 360C. and exposed to infection, with the 
result that the favourable soil temperatures for the infection of 
wheat were found to range from 12® to 280C., the optimum being 
about 24®. Maize, on the other hand, was infected from 8^ to 2oK!I., 
most severely from 12® to i6«». The reaction appears to be one of 
the host, not of the fungus (18). Like most soil Fusaria the latter 
has a relatively high optimum in culture (24® to 28®C.). At low 
temperatures in maize and at high temperatures in wheat, it was 
found that the cell-walls of the seedling long remained in an unthicken¬ 
ed condition, easily penetrated by the fungus. At the higher temper¬ 
atures in maize and at the lower temperatures in wheat, thickened cell, 
walls, which resist the fungus, are rapidly formed. 

The temperature relations of a good many soil-dwelling parasites 
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have been worked out. In those attacldng the potato, four species 
of Fusarium together with Verticillium albo-atrum have their growth 
optimum at about 25“, two species of Fusarium at so^C. The latter 
two are the species that cause damage in the southern potato-growing 
region of the United States, F. oxysporum and F. radicicola {19). 
The cabbage yellows parasite, F. congluhnans, is one that requires 
a moderately high temi)eraturc to cause disease. At a soil temperature 
between 22® and 24°C., 97 out of 104 jdants wilted, and between 10® 
and 16®, 1 out of 88 (20). Fusarium Lint infects flax chiefly between 
20® and 30®C., and like the last disease its geographical distribution 
in America Ls limited accordingly (21). The tobacco wilt Fusarium, 
F. oxysporum var. Ntcotianal, is the same, 28® to 3i®C. being its opti¬ 
mum for infection (22), while little infection occurs at 15® or 34®. 
This limits its natural range to certain arefis or to exceptionally 
hot seasons in other areas into which it may be introduced. 

In these and many other cases the temi>eraturc relations of 
both host and parasite have been determined only for the under¬ 
ground system. Recently, however, it has been suggested that 
the air temperature to which the above-ground parts of the plant 
are exposed may be of importance. This has been established in 
the case of the Fusarium wilt of tomato {F. Lviopersici) (23). As in 
the case of the sore-shin of cotton the growth curves of tbej)arasite 
and of the roots of the host are similar, the optimum being about 28®C. 
If the air temperature is held constant at 27® to 33®, fatal wilt develops 
at a soil temperature of 27® but not at 17® or 36®C. There is no ex¬ 
ternal symptom of wilt if the air temi)erature is at 17®, no matter 
what the soil temperature may be, nor if the soil temperature is 
below 20P or above 34®, no matter what the air temi)erature may be, 
although both the host and the parasite can grow at these temper¬ 
atures. Hence the disease is chiefly found, in America, in the South¬ 
ern States and in England, in the hottest part of the year. 

Onion smut (Urocystis Cepulae) is a similar case (24). Accord¬ 
ing to the soil and air temperature used, onions can be grown with 
from 100 % to no smut as a result of inoculation. The reaction is 
believed to be chiefly one of the host plant. The seed will ger¬ 
minate over a wide range of soil temperature, from 10® to 3i®C., but 
the best top growth is got with a soil temperature of about 20®C. 
Infection will occur at soil temperatures between 10® and 25®C., 
but litUe at 27®. At a soil and air temperature of 25® a great many 
plants win outgrow the attack, but at an air temperature even as 
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lugh as 3 P*^ to 33 ^ infection can be got if the soil temperature is 
kept below 25®. In outdoor plantings infection was completely in¬ 
hibited when the mean soil temperature reached 290C. and increased 
steadily with lower temperature. This explains the geographical 
distribution of the disease in the United States, where it is absent 
from large areas in which onions are sown when the soil temper¬ 
ature is high. 

Even mosaic diseases show definite temperature relatiotis. In 
cucumber mosaic a high soil and air temperature favour the disease 
and the relations have been worked out in some detail by Doolitti^E 
(25)- Johnson (26) has given similar data in regard to the in¬ 
fluence of air temperature on several mosaic diseases. 

Humidity relations have not been w^orked out in so many cases 
in the United States. 

In comparing oat rust (Pnccinia coronifera) with mildew^ (Ery-- 
siphc graminis), Fromme {27) found that he could get no infection 
with the rust below 80 % relative humidity, and only 6 % at 93, 
taking infection at saturation to be 100. With the mildewy on the 
other hand, he got infection at from 75 to 80 % humidity. 

Lauritzin (28) found P. graminis on wheat still more restricted, 
as he got no infection at 92 % humkiity and only siicceeded at from 
95 to 100 %. The same was required for Colletotrichum Lindemu- 
thianum on l>eans, and nearly as high limits, 91 to 100 % for Asco- 
chyta Fagopyrum, 

Exce})t in a few^ marked cases, such as i)otato blight (where 
temperature ]fla5^s also a great part) and black rot of the vine, 
there has as yet been relatively little work done on humidity in 
relation to regional distribution. This is i)artly due to the greater 
comjJexity of the apparatus required for exact work. Thus, though 
we may believe that humidity is an important factor in the distri¬ 
bution of a disease in different climatic regions (as it certainly is in 
regard to its intensity in a given region) there is as yet little exact 
proof of this. 

Still less have the finer details of the humidity relations of 
the host-parasite com]:»lex been worked out. There is just enough 
known to indicate that methodical research in this direction may 
give results of great interest. Thus Pantanbeei (29) has shown 
that infection of the vine leaf by Plasmopara is dependent on the 
condition of the stomata, being possible only wrhen these are fairly 
wddely open. Young leaves are immune because their stomata are 
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too narrow. So also in older leaves infection fails if the soil moisture 
is below 15 %, unless the air humidity is above 80 %, If the sofl 
moisture is above 20 % the stomata open widely enough to per¬ 
mit infection at an air humidity above 40 %. 

I have so far confined myself to the action of the individual 
factors on particular cases of disease. It would take too much 
space to examine climatic influences as a whole on the general char¬ 
acters of the parasitic flora of a region, such as the relative scarcity 
of the Erysiphaceae in the tropics. But one or two cases indicating 
the interest of general studies of this nature may be quoted. 

In Tripoli, Trotter (30) has made observations on the character 
of the fungus flora. It is a hot and dry area, ranging from a region 
of relatively small rainfall restricted to October to February near the 
coast, to a region of no, or only accidental, rain inland. Of 83 Ba- 
sidiomycetes, in the wide sense, 62 are parasitic rusts and smuts, 
and of the whole fungus flora about 70 % are parasites He suggests 
that the water requirements of the fungi have determined this al¬ 
together abnormal percentage of parasites, since the latter get their 
water from the host plants and are independent of the climatic 
shortage of water. Furthermore, species with a relatively short 
life-history j^redominate, especially the 3 )euteromycetes. Amongst the 
rusts an unusual number are short-cycle forms, and the same has 
been found for the Alpine rusts of Switzerland, the reason in both 
cases being the relatively short growth period that the climate 
permits. 

Equally interesting data may be expected from ecological stud¬ 
ies of the parasitic flora of different regions, a subject on which 
very little has been done. DuFRi;NOY (8) examined from this point 
of view the Barfeges valley on the north of the Pyrenees. He stud¬ 
ied the influence of altitude on the i)arasites of a certain number 
of plants found at aU altitudes on the valley slopes, from the bottom 
to 2,000 m. He found three groups. In one, the parasite was 
equally prevalent at all altitudes (most Ascomycetes), in another it 
was more severe at the lowet levels or confined to them (some rusts, 
potato parasites), and in the third it was found chiefly at the upper 
levels (oak mildew and some rusts). He concluded that radiation 
was the most important factor in influencing the vertical distrib¬ 
ution of the parasites. Temperature was of importance in fixing 
the seasonal periodicity and the amount of damage caused to the 
host but had little effect on the presence or absence of the parasite. 
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The effects of shsde wete studied in some detail^ and the ^hjef interest 
in the work is the high importance given to the intensity and actinic 
power of the sun's radiation in influencing leaf parasites. 

The practical interest and importance of the study of the relation 
between meteorological conditions and disease scarcely needs empha¬ 
sis. In France (31) there has been for some time in operation a 
system of meteorological notifications from a central station at Mont¬ 
pellier, fed by some 60 recording substations, of the dates on which 
vine diseases are likely to appear and thus when spraying or sulphur¬ 
ing may be necessary. The notifications are based on a knowledge 
of the conditions influencing germination and infection, incubation 
in the tissues and subsequent sporulation, and are controlled by field 
observations at the Station, It is possible to predict sporulation 
seven days in advance, which gives ample time for protective mea¬ 
sures. In Italy a similar service is operated from Turin (32). 

In Germany the Biologische Reichsanstalt in Dahlem, Berlin, has 
established a laboratory for meteorology and phenology and has com¬ 
menced the collection of data b> means of a system of report cards 
issued throughout the cx>untr3^ {33). A limited number of charac¬ 
teristic diseases are selected, and an attempt will be made to correlate 
their incidence and regional distribution with the isotherms and other 
meteorological data and with the annual fluctuations of the seasons. 
A search is also being made for indicator plants which may be found 
to liave a reaction to seasonal conditions parallel with that of the 
parasites. HinXNER has already claimed that he can find a strict 
relation between the date at which snowdrops bloom and the extent of 
the plague of field mice which occurs from time to time in Bavaria, 

The United States Weather Bureau is carrying on a large in¬ 
vestigation to determine the effect of current meteorological factors 
on the growth of vegetation. As a part of this, systematic meteor¬ 
ological and phenological records are being kept at a number of cen¬ 
tres with a view to determining the critical periods in the growth of 
crops and in the development of injurious insects and fungous di¬ 
seases. Though the data are not as yet sufficient to yield much 
information regarding the incidence of diseases, some interesting 
correlations have been obtained, such as that potato blight makes 
its most rapid development when the daily average temperature is 
about 72®F, We have already seen that the optimum temperature 
of the parasite for growth in the host plant is about 24^. or 

The object of this paper, however, is rather to stress the import- 
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ance of tiegintiiag at the other end —of first establishing the temper¬ 
ature and humidity relations of the parasite and host, singly and 
together, and only then, with the exact information thus gained, 
seeking the correlation with meteorological data. 

The co-operation of the meteorological authorities will be re¬ 
quired the moment it is sought to translate the results of such 
exact studies into practical application. Whether the meteorolo¬ 
gical data at present recorded are sufficient is doubtful. In India 
they are not, neither as regards temperature nor, still more, humidity. 
Even where the records are taken three times daily, a correction 
formula appears to be required. Several such formulae have been 
worked out for the mean temperature, but their application differ 
in different localities. For the purpose here mdicated, not only the 
means but the duration of the daily extremes may be of the utmost 
importance, a low minimum, if sufficiently prolonged, being perhaps 
sufficient to start a parasitic attack, though it might not be revealed 
in the daily mean if counterbalanced by a hot day. 

In this brief review many points of great interest, as, for in¬ 
stance, the fascinating problem of the overwintering of the cereal 
rusts, have been omitted. No attempt has Ix'cn made to do more 
than give examples of various aspects of the influence of environ¬ 
mental factors on plant disease. Field observations on the seasonal 
and regional occurrence of diseases have, no doubt, a certain value, 
but the trend of recent work has been to show that definite conclusions 
cannot safely be drawn from such observations unless they are con¬ 
trolled and elucidated by the more exact methods of laboratory 
research. 


E. J. Butler, 

iMrector^ Imperial Bureau of Mycology, 
hew, England 
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AGRICULTURE IN HOLLAND. 


Holland has a total area of 3 268 000 hectares of which 27.3 % 
is arable land, 38.2 % permanent grass-land, 3 % gardens, 7.6 % 
forests and 13.8 % waste land. 

The remaining territory is occupied by water and banks, roads 
and railways, buildings and estates, and the lands immediately 
bordering on the dykes and marshes. 

The modifications which have taken place in the course of the 


last 90 years will be 

seen from the following 

table: 



1833 i 

x68o 

1893 


* ha 

1 

ha. 

ha ^ 

Arable land and garden^ 

1 ^ 

1 803,000 

9l(),ooo 

989,000 

(^lass land . 

I i,o<)3,ooo 

1,126,000 

1,249,000 

Forest 

) if>9,oou 

223,000 

250,000 

Uncultivated land 

j 907,000 j 

712,000 

450,000 


The above table shows that the area of permanent grass-land 
is much larger than that of arable land. In 3 only out of the ii 
provinces of Holland, i. e. Groeningen, Zeeland and Limburg, does 
arable land predominate. 

The area of uncultivated land has decreased in recent years at an 
average of about 7000 ha. yearly owing to clearances and transforma¬ 
tion into arable, grass and forest land. 


Agricultotie. 


The following table gives a summary of the various crops grown 
on arable land and their yidd: 



386 


nUTCH OOVKRNMEVT 


Tabi^ n. — Areas sown, total y%eld and yield per ha. 
of the principal crops grown tn 1923. 


Winter wheat. 
Spnng wheat 
Rye 

Winter barley 
Spring barley 
Oats 

Buckwheat 


Total under cereals 


Broad beans and farlney bean®* 
Peas 

Dwarf beans 


Cultivated atea 
ha 


210,128 

12,282 

11.190 

151,024 

5 ,o ''7 


455,195 


total 


2,071,051 

II7.713 

5,131 8lb 

547.402 

491,947 

6,509,022 

42,852 


17 152 i 505,740 
54,909 I 1,02'’ 889 
8,062 148,993 


Yield 


hi 


hi 


per ha 


35 5 
302 
24 1 

4 } 6 

42 8 
42 6 
139 


2)0 
29 4 

lb 5 


Total under legumes 


60,105 


Rape seed 
Black mustard seed 
White mustard seed 
Caraway seed 

Poppy seed 
Flax 

Canary seed 

Agncultuml and horticultural seed 
Other market crops 

Total market crops 


Potatoes 
Starch potatoes 
Sugar beets 
Mangolds 

Swedes and tumips 

Fodder carrots 

Chicory 

Onions 

Other roots 


2 120 
245 
1 T^Z 
4.0/6 

5 529 
10 085 

991 
5 261 
5,056 

50 54 5 


151.757 

29 , 55 ^> 
<>7 497 
35.314 

10,571 

2,194 

^65 

2,957 

yig 


67,026 hi 

1,682 » 

25,760 » 

66,179 Sacks 
of 50 kg 
kg 

7,199 Fibre kg 
01,089 lansecdlil 
19,55” » 


27,287,105 hi 1 

10,562 825 » 

r ,720,2 54 (per 1000 kj*) I 


Total under roots 


15,676 (per X 000 kg) 
884,538 hi 


281,424 


5r 6 

19.1 

4.1 8 
16 2 

9”5 o 
o 714 
) O 
U ) 7 


207 

^55 

2->5 


18 I 
299 
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A large part of the various agricultural products is employed as 
cattle-feed. 

This statement applies not only to clover, sown meadows and 
forage crops, which cover a total area of 63 500 ha. and to 48 000 ha. 
of turnips and other roots, but also to the 154 000 ha. of oats, which 
are exclusively used as cattle-feed. In addition the 210 000 ha. of 
rye, barley and beans are mostly converted into live-stock feeds. 

The following are the principal exported agricultural products: 
peas, beans, various seeds, especially caraway and poppy, flax, po¬ 
tatoes, potato starch, sugar, onions and straw cardboard. 

Though, as shown by Table I, the area of arable land has not 
much increased since 1880, a much higher yield is shown since that 
date, owdng to the successful combination of practical agricultural 
with the knowledge of agricultural science which has been imparted 
to the peasant class by the public authorities through the dissemination 
of instruction on agricultural questions. 

Production has been largely increased by the adoption of excel¬ 
lent methods of cultivation, the intensive emplo3’ment of artificial 
fertilisers and the use of the most productive species and varieties 
of seeds and plants 

This is clearly brought out in the following table (^ee page 3S8), 

The average 3dcld of wheat per ha. therefore improved as from 
the period from 1851-60, to the extent of about 70 %, thanks to the 
sowing of the productive species ** Wilhelmina '' wheat, obtained 
by Prof. Dr. N 1 / Brockems in 1901 b3’^ crossing two other 
varieties. 

The \deld of rye and oats increased 37 %, and potatoes 100 %, 
regard being paid to the fact that the respective areas occupied by 
edible and industrial potatoes are in the proportion of 131:29. 

The intensification of agriculture, as showm above was also 
indicated b3" an important change in agricultural method, which, es¬ 
pecially after 1880, was particularly directed towards the exportation, 
not only of field products as above, but equally also of live-stock 
products. 

The decreased production of crops such as wheat, barley, field 
beans and rape seeds corresi)onds witli the increased production of 
products for direct exportation, including potatoes (potato starch) 
sugar beets (sugar) and pe^, stud of other crops such as oats and rye, 
which, as converted into livestock products, are partially used in 
connection with exportation. 
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Tabim 111 . — Average yield of the principal crops for each dmade 
'' of the period 1851-1920. 










Unit 

Crops 

I911>-30 

igox-io 

1891-900 

1881-190 

1871-^0 

i8ai-7P 

1851-60 

of 

measure- 









ment 

Winter wheat. 

Spring wheat... 

32.9 

32.9 

29.4 

3*.5 

24.9 

23.4 

22.7 

21.0 

19.3 

hi. 

»ye. 

24.4 

23.5 

21.0 

19.1 

17.2 

17.2 

18.0 

» 

Winter barley. . 

42.2 

44.5 

41.8 

40.4 

39.1 

37.7 

32.8 

») 

Spring barley. . . 

35.3 

3fi.o 

32.0 

29.7 

28.9 

— 

— 


Oats. 

44.6 

47.8 

42.2 

38.4 

35.3 

33.7 

32.4 


Field beans. 

27.3 

27.1 

23 » 

20.1 

21.3 

20.1 

21.3 


Peas. 

25.3 

24.8 

23.4 

21.7 

19.0 

22.0 

17.2 

» 

Dwarf beans. 

2(>.0 

25.1 

22.3 

19.7 

18.0 

17.9 

— 

» 

Rape seed. 

26.8 

28.2 

24.7 

23.0 

21.1 

20.8 

X8.5 


Caraway seed. . . 

24.9 

24.8 

21.9 j 

— 

— 

— 

— 1 

1 Saciw 








iof 50 kg. 

Black mustard seed. . . 

IQ.4 

10.0 

18.0 

— 

— 

— 

— 

hi. 

White mustard seed 

20.0 

23.8 

20,2 

— 

— 

— 

— 

» 

Flax fibre. 

59.2 

622.0 

486 0 

462.0 

1 393.0 

— 

— 

kg. 

Flax linseed . . 

9.4 

9.2 

8.0 j 

9.0 

B.7 

— 

— 

hi. 

Canary seed . . 

26.4 

27.1 

21.5 

23.7 

22.1 

22.2 

— 


Potatoes ... * * *{ 

220.0 

176.0 i 

1 I8I.O 

1 


136.0 



Starch potatoes..... I 

345.0 

350.0 1 

153.0 

X25.0 

120.0 

* 

Sugar beets. . ... 

30.5 

30.4 

1 30.1 

— 

— 

— 

— 

it»oo kg. 

Chi<x>ry. 

25.9 

23.2 

1 21.0 

20.8 

18.8 

10.0 1 

— 

» 

Seed onions.. 

308.0 

2QI.O 

1 

1 





hi. 


The following table will give an idea of the development of this 
change in method; 


Tabi^ IV. — Area sown with certain crops at 3 different periods. 


Cropa 

1911-1920 I 
ba 

1 1881*- 1890' j 

ha, 1 

1 

1 " 

1 1851-1860 

ha. 

Wheat. 

59,445 

j 

86,692 

81,564 

Barley. 

24,912 

45,940 

43,55* 

Field beans.. ... 

*9,25.3 

35,438 

35.739 

Rape. . . 

2,767 

7,655 

28,658 

Potatoes. 

175.40S 

144,296 

95.934 

Sugar beets. 

5,689 

20,320 

6,5«7 
(in 1861-1870) 

Dwarf beans. 

10,848 

2,890 

1.69* 

10,278 

Peas. 

29,347 

23,004 

Oats .. 

147,327 

116,289 

84,035 

Rye . 

211,080 

202,046 

188,720 
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In consequence of this change and also of the considetable in¬ 
crease in horticultural production, much more employment has been 
found in agriculture than previously, and, as the products were ex¬ 
ported, the work has been paid for by the importing countries. In 
view of the dense and ever increasing population of the country, this 
factor must be considered as of great economic importance. 


Stock-raising and preparation op miek-products 

Cattle-breeding is the most important branch of Dutch agricul¬ 
ture , not only, as has already been said, is the proportion between 
the area of permanent grassland as compared with that of arable 
landas 38 2 * 27,3, but as also stated above, a large part of the soil 
cultivated is used for growing cattle-feeds 

In view, however, of the great development in cattle-breeding 
these factors are not in themselves sufficient to maintain a head of 
livestock such as that of Holland Enormous quantities of feeds are 
imported from abroad and converted in Holland into meat and milk 
products, so that cattle-raising resembles in some respects an in¬ 
dustry dependent for its raw material on foreign countries. 

Mainly as a result of this extensive importation, it has been 
possible to develop the raising of livestock to the extent shown in 
the following table (sec page jqo). 

As will be seen from the above figures, the increase has been 
mostly of cattle, swine and poultry Owing to the continual clear¬ 
ing of moorland, the raising of moorland sheep has been greatly re¬ 
duced 

The increasing numbers of sheep raised on more produc¬ 
tive polders " has how^ever almost counterbalanced this de¬ 
crease 

Horse-breeding has shown continual progress 

Dutch cattle are known throughout the world for the abun¬ 
dance of their milk yield. The exportation of breeding cattle is 
consequently very important, and in 1913, breeding cattle were 
exported into 16 European countries and ii countries outside 
Europe. 

In 1923 as many as 53^9 breeding societies throughout the country 
were carrying on breeding on scientific principles. 

A large proportion of the milk-products is exported. 



Tabi£ V. — Head of Livestock according to the cattle census returns from 1851-1921 


390 


DUTCR 




CO uo 
CO CO 



fO CO 

ll 

N 

00* ^ 

O' 

M 

in 0 

M M 

i! 





~~yq^~ 
nD h 



in 00^ 

P 

•sC 

00“ 00* 


O' 

coco 



Cl 

1 


00 M fO O' 

*9 

»o in CO CN 00** 

<S «g VO M g 


0 \ M 00 tr> 

O O op €» CT» 
ft% fn O O ^ 
<v? 00* 1-^ O* 


fOOO N O 

00 O' O N 

*v ■*r 
00“ CO 'sp •*? 
^ C CO 

ON C 


ON M M M 

lx,vb t>*. M 

fOOO 0^ « 

to Tp cC ocT 

M vO 00 Np 
CO ^5 


00 to P Ov b- 

a CO CO 

cj^ 

pT oJ cT CO 

r>. M M nt 
N »O«^00^ 

H* CO mS 

M Th O' CO nO 
en’T \0 ON O 
N CO^ CO »0 *<»- 

Tf* ON 00 O' Os 
M »oo 5 o 
c< q, t'; 

M* coo 


o 

I m 


On in 00 00 I 

'f\0 c* M i 

O' cr I 

00* ON in f 


N (-«. <N» fO 

't‘00 O CO 

jO^ uO 

M* cC sC* CO 

T 9 

M C NO 


00 00 m 
N f f 
00^ sO^ 
pc 1 “ 


N O 

w 00 00 

cc t 


ir "s* 

30 » 

Cl Cn » 


C ^ O 

do cc. »/* 

M C O 


11 




AORICUI^TURE IN HOI^IrANB 39I 

In 1923 the following milk-products, in addition to 4.5 million kg. 
of fresh milk, were sent into the territory of the Ruhr (Germany): 

22.9 million kg. of whole milk condensed and sweetened 

75*8 " milk, skimmed and sweetened 

41 ** whole milk powder 

2.2 " skimmed milk powder, 

representing a total value of 48.5 million florins, or, deducting the cost 
of sugar, 29.7 million florins. 

Also: 

23.9 million kg. of butter valued at 41,3 million florins ; 

62 million kg. of cheese valued at 54.2 million florins. 

The total production of butter was 69.4 million kg. and of cheese 
105.5 million kg. 

In addition to milk-products, livestock and meat were also ex¬ 
ported. 

In 1923 the exportation of livestock was comparatively small, 
being 24,000 head as against 118,000 during the previous year, when 
Belgium and France imported large numbers of cattle for restocking; 
in 1923 also 9.3 million kg. of fresh meat were exported. 

In Holland, at the present time, butter is mostly made at the 
dairies. In 1923 there were 950 dairies, of which 627 w^ere co-operative. 
Cheese is still to a great extent made on the farms. In order to 
encourage the trade in pure butter and cheese, the Dutch producers 
have, with the aid of the Government, introduced a system of tests. 
Products thus tested are authorised to bear a Government 
stamp, and the export of butter and cheese not bearing this stamp is 
prohibited. The by-products of the butter and cheese industries 
(butter-milk and whey) are general^ utilised as swine feeds, and are 
excellent for the young animals. The breeding of homed cattle and 
swine farming generally show a parallel development. 

According to the livestock returns for 1921, there were 1,519,000 
head of swine in the Country. 

Basing on the total number of breeding sows, which was then 
147,000 as against 227,000 in I923> total number of swine must 
at present be very large, this being explained by the fact that in 
1921 the stock of swine, which during the war had fallen to an insig¬ 
nificant number, had not up to that time been entirely replaced. 
Pork is an important item of export and 335 million kg. were 
exported in 1923, in addition to about 72,000 live animals. 


5 — Agr , ing . 
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Sheep farming combined with the breeding of homed cattle is 
important, especially in the pasture districts of the provinces of 
Noord-Holland, Zuid-HoUand and Friesland. In these regions tlie 
“ Texel sheep ” is a special favourite and thrives very well on pasture, 
providing both wool and meat of excellent quality. 

Methods of horse-breeding have undergone an important modi¬ 
fication within recent years; formerly the heavy carriage-horse, both 
on account of its strength and speed, was most common. At present 
the heavy draught-horse, as also bred in Belgium, is coming more 
and more into favour and is already extensively bred. 

Dutch horse-breeders in a comparatively short time have 
achieved magnificent results, and have spared neither expense nor 
effort and have shown marked ability. 

The Dutch draught-horse is already knoun bej^ond the frontier 
and is a favourite with buyers. 

Scientific poultry-famiing has assumed great importance, especi¬ 
ally in recent years, and forms a considerable source of revenue for 
the small producer. The development of poultry-breeding is shown 
by the fact that, in addition to the eggs used for home consumption, 
the exports of eggs in 1923 were of the value of 12,288,000 florins. 

Size of Farms. 

The intensive character of the agriculture and stock-breeding 
in Holland is partly due to the fact that the small farm is the rule 
and the large farm the exception. As will appear from the agricul¬ 
tural returns for 1921, the small farms show a further increase in 
number since the previous return (1910). 

By dividing tlie fanners into 6 classes, the following table is 
obtained: 




1910 

1 i 

1 : 

1 ! 

j Increase or decrease 



ha. 

ha. 

'%.. 

1-5 

ha. 

109,620 

112,(107 

4 - 2.7 

5-10 

h 


4 «, 9‘15 ' 

•f 18.1 

10-20 

^ i 

30,821 


-4- 12.0 

2t)-50 

1 

23 , 7<»8 

22,992 

— 4.6 

50-100 

» j 


2,646 

—19.3 

Over 100 

» 

216 

250 

4 15-7 

Total 

1 

.. . 

209,172 

221,649 

-f 6.0 
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These figures show that the number of farms of from 5 to 10 ha. 
and from 10 to 20 ha. has greatly increased and that this increase 
has been clearly at the expense of the larger farms of from 50 to 
TOO ha. 

The increased percentage of farms of more than 100 ha. is also 
great, but their number, 250 is relatively very small. 

This last increase is probably due to the formation of some large 
farms after the clearing of land. 

Besides the number of farms in each of these divisions according 
to size, it is also important to know the area of land utilised in each of 
these divisions. 

The following short table will provide this information: 



1 

1 1 

1 , 

14421 j 

' 1 

i 

1 Increase or tlecreasc 


i 

1 

ha. 

% 


i 

ha. j 

i 

2 V >,(^ 5 =) 

27 U 327 

-h 



287,2 <0 

3 

-1- c;.8 

lC*~- 2 o 


420 , 5 <jH 

475 ,‘Uy 

-f- 11.6 

2i»— 

» 

702,^.47 

e) 03 , 9 S 8 

— 5.2 

50—100 

n 

202,111 j 

I62,2()7 

— 10.7 

Over 100 

P 



d' 19.9 

To'tal 



1,058,184 

-f 2.5 

- . ■_ 

- - . 


.z. r-” _-.--.--r. -- 

~r _ 


This table indicates that a movement very similar to that which 
is shown in the previous table has taken place; it will be noticed how¬ 
ever that the area utilised by faims of from i to 5 ha. has increased 
to a much greater extent than the number of the farms themselves. 
This phenomenon may be explained by a displacement in favour of 
the larger famis in connection with a decrease in the number of 
farm workers who have themselves become farmers, this being the 
usual objective of Dutch farm labourers. The extension of horti¬ 
culture, for which the areas worked are nearly always from i to 5 
ha., must also have had some influence on the increase of this class 
of farm. 

There is also a connection between the size of farms in Holland 
and the nature of the soil. Where the soil is more difficult to till 
and consequently a comparatively large number of horses must be 
employed, the farms are generally larger; next come the pasture 
districts, where a minimum of labour per ha. is required. 
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The following small table gives the relative figures. 
Average size of farms. 

lOlO It)2X 


Marine clay.22.27 ha. 19-35 ha. 

river clay. 9.46 ” 8.85 " 

pasture.15.95 ’’ 1465 ” 

sandy soil. 7.67 ” 7.59 ” 

peat.13.94 ” 13-93 ” 


Forms of tenure. 

On comparing the agricultural returns for 1910 and 1921 it is to 
be noticed that during these periods ownership of land farmed 
has increased, while tenancy occupation has decreased. Of all 
those farming more than i ha., in 1910 50.83 %, and in 1921 56.02, 
were owners; and of the area of land farmed by them, in 1910 47.17 %, 
and in 1921 51.89 % was their own property. 

The following table shows the proportion of owned lands includ¬ 
ed under the 6 types of farms as already classified according to size. 


1 

i 


% of kind farmed by owners 

1 

Total % of farniH worked by owners 

ont of the totil area in each of the groups 




according to size 

1 

j 

1910 j 

1 1921 ! 

1 ' ' 

1 

1 1910 I 

1 

1-5 ha. 

50.42 

5 <-- 5 '> 

50.55 

1 

55-82 

5-10 » 

5 .S. 8-4 

50.«2 

54-52 

57.58 

10-20 n 

52.44 

55 7 ^ 

51,21 

54.13 

20—30 » 

43 . 8 *) 

47-('2 

42.25 

46.20 

50—100 » 

37-43 

46.11 

37 - 7 (> 

46.21 

Over 100 » 

(> 3-43 

64.00 

(>f> 20 

07.4O 

Totfiu . . . 

50-83 

5^^02 

47->7 

51.89 


From both these tables it is seen that freehold exceeds leasehold, 
and this also accounts for the fact that agriculture has become 
highly intensive. 


Co-operation. 


The disadvantages and difficulties arising from a lack of working 
capital, the purchase of raw material (cattle-feeds and fertiliser) 
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the conversion and sale of products, the use of costly agricultural im¬ 
plements, etc., have been to a great extent overcome by the formation 
of co-operative societies among the small farmers. 

Consequently agricultural co-operation in Holland has reached 
a high stage of development as is shown by the following figures: 

Brief summary of the commercial transactions of Local Agricultural 
Loan Banks, current accounts at the close of the year of the three 
principal Centred Loan Banks. 


Savinj?s deposited 

Advances 

1 Current accounts in 1923 

up to 31 Dcccmtier 1023 

at 31 December i<>23 

• 

1 deposits 

wtthdravraki 

FI. . , 


FI. 

FL 

204,81 3, o(»o 

126,672,000 

1 . _ 

T 43 , 46 (>,ooo 



From an enquiry made in 1920, it appeared that the following 
purchases has been made during the year through the agency of 
co-operative societies: 

chemical fertiliser, value FI. 3,827,000 ; 
cattle feeds, value FI. 40,238,000; 
seeds, value FI. 1,839,000; 
and other goods, value FI. 1,068,000. 

These co-operative purchases represent a total of FI. 3670 per 
100 ha. of arable soil, grassland and gardens. In 1923 out of 951 
factories of milk-products, 627 were cooperative; 60 to 65 % of the 
sugar beets are treated in co-operative sugar factories; about go % 
of the total potato starch production is manufactured in co-operative 
factories, and g out of the 17 straw cardboard factories are co¬ 
operative. 

Sales by co-operative Societies, which may perhaps be greatly 
extended, have already attained a notable development; for instance, 
even during the unfavourable year 1923, the turnover of one co-oper¬ 
ative society alone, that of Frise, for the exportation of milk products, 
was FI. 23,000,000, while auction sales of vegetables and fruit real¬ 
ised FI. 53,000,000. 

The co-operative form of insurance has been largely adopted, as 
is shown by two examples; in 1923, horses and cattle alone were- 
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insured for a sum of FI. 133 millions on the mutual system, while 
mutual insurance against hail rose to PI. 52 millions. 

Where the small farmers are unable to procure expensive agri¬ 
cultural machines, or where such machines are too seldom used on 
the farnis to be economically advantageous, they must to an ever 
increasing extent procure them for use in common and at the common 
expense. 

Horticulture. 

Horticulture holds an important place alongside of agriculture 
and cattle-breeding. 

The climate, soil conditions, rainfall, the numerous canals and 
navigable rivers which provide an easy and cheap means of transport 
to the various centres, are factors which help to make horticulture 
in Holland a profitable concern. 

The geographical position of Holland, between countries such 
as Germany, Belgium and linglaud with their dense industrial popu¬ 
lations, also contributes to render Holland the market garden of a 
part of Western Europe. 

Emplo5'^ers and workers, well qualified by knowledge and 
experience, have been able to bring horticulture to a high state 
of perfection, w’hile the Dutch commercial Spirit has always 
endeavoured to ascertain the requirements of buyers, and the 
growers, for their part, have made every effort to conform to these 
requirements. 

Market-gardening, fruit growing, nursery gardening and floricul¬ 
ture, in which the well known bulb industry is of great importance, 
are among the principal branches of Dutch horticulture, followed by 
the production of vegetable and flower seeds. 

The chief markets for vegetables and fruit, in addition to those 
growm for home consumption, are Germany and England. Hot¬ 
house products, fruit and ornamental trees and shrubs are exported 
to various countries in Europe and beyond. 

The same applies to cut flow^ers and plants, while flower-bulbs 
are sent all over the world. 

Horticulture has become highly intensive. Whole regions, 
especially in the province of Zuid-HoUand, are given over to culture 
under glass; in many cases box-culture is practised, so that through¬ 
out the greater part of the year fresh flowers, vegetables and grapes 
may be obtained. As regards plant cultivation the greatest possible 
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care is taken to prevent and control plant diseases. The horticultural 
products therefore are the result of infinite care and work and, in 
view of the density of the population of Holland, must be considered 
as of great importance to the Country. 

Though these products are very extensively used for home con¬ 
sumption, their exportation is also of great importance. 

Exportation fell off considerably in 1923 owing to the fact that 
Germany at that time bought less. The extent of this decrease 
is shown by the fact that during the first 8 months of 1924, when 
Germany again appeared on the market, the value of the exportation 
of fresh vegetables was FI ii,88o.oo(j as against FI. 32,260,000 for the 
corres2)onding period of 1923. The values of the exportation of 
fresh fruit during the same periods were respectively FI. 2,593,000 
and FI. 6,486,000. The total value of the exj^ortations during this 
period therefore is, in the case of vegetables 272%, and in the case 
of fruit 242 % of that for the same period in 1923. 

During the unfavourable year 1923 the export value of horti¬ 


cultural j)roducts was: 

FI 

fresh vegetables.18,595,000 

fresh fruit. 5,085,000 

flower bulbs.26,383,000 

cut flowers and stems. 534,000 

hot-house products. 4,525,000 

Total . . . 55,122,000 


Importance of Foreign Countries to Dutch Agriculture 

Foreign countries are of varying importance to Dutch agri¬ 
culture. 

Dutch agriculture draws its supplies of raw material in tte 
form of chemical fertilisers and cattle-feeds from abroad. Ihe 
importance of these supplies may be gathered from the following 
tables: 
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Importation of Chemical Fertilisers in 1923. 



Weight 

in tons 

Value in thousands 

of florins 

Nitrate of soda. 

151,128 

21,383 

Nitrate of lime .. 

2,8Q() 

361 

Cyanamide. 

4,<>85 

5^4 

Sulphate of ammonia. 

21.354 

3,680 

Kaitiite. 

>25,.W 

1,738 

Potash. 

31,001 

1,877 

Potash salts. 

221,105 

5.201 

Superphosphate .. 

80,869 

2,589 

Basic slag. 

288,417 

9,439 

Rock phosphate. 

223,266 

4,290 

Other fertilisers. 

27,234 

1,473 

Total . . . 

1.177,851 

52.541 


Overseas Importation of Ccdile Feeds in 1923. 


Value in thousands 
of florins 


Maize. 

Rye. 

Barley. 

Oats. 

lyCgumes .... 
Cake and mc<il 
Other cattle feeds 


66.5 
11.0 
2^.1 
5.7 
3.1 

«,4 


Totiil . 


1 63,6 


In 1923 therefore as much as 216 million florins’ worth of these 
two important raw materials were imported for Dutch agriculture. 

A large proportion of the agricultural niachines were also im¬ 
ported, viz., in 1923, to the value of FI. 2,743,000 and in 1922 of 
FI. 3,944,000. 

As a set-off against the importation of raw materials and agri¬ 
cultural machinery stands the exportation of the products of agri¬ 
culture, stock-breeding and horticulture, which have already been 
dealt with in various parts of this report. 
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The following table gives the export value of the ,chief of these 
products: 


Exportation of Agricultural Produce, 


I,ivest<K:k. 

Moat, fats atul by-pKxlucls. 
Milk and mUk'products . . 

Eggs. 


MilHott floims 

7 I .<'85 

144,028 

9 , 4^>5 


Total aniinal products . . . 


Seeds aiul flour. 

legumes. 

Oil- and otliei seed. 

Totatoes ... 

Starch, dextrine, etc, . . . 
Sugar beets and by-products . . 

Siigfir. 

Flax. 

Hay and stiaw .... 

Straw airdbotird and straw hats 


15,818 

12,821 

14,098 

I0,2t>3 

8,038 

i8,i(>7 

6,613 

18,851 


Total field products . . . 


Fresh Tegetables . . 
Preserved vt^getablcs 
I resli fruit .... 
Prcservetl fruit . . 
Flower bulbs . . 

Cut flc»wers .... 
Nursery plants . . . 


. 1 i8 .5<)5 

.j 2,741 

. 5,085 

. 2,521 

.... 26,383 

• • • 53 t 

. -1,525 

Ttital horticultural products . . . 

Timber . . . 


Milliou florins 


243,590 


129,420 


60,384 

2,000 


Total value . . 


43 . 5,394 


Hence in 1923, the value of the exports of the principal agri¬ 
cultural products was F'L 435 millions. 

It should also be borne in mind, as has alread}^ been pointed 
out in the case of horticulture, that 1923 was an unfavourable year. 
This is shown by the fact that during the first 8 months of 1924 the 
exportation of animal products alone was FI. 242.404,000, or 165 % of 
that for the corresponding period of 1923. 

Foreign countries are so important from the point of view of the 
importation of raw materials and the exportation of agricultural 
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produce, that it naturally follows that where the world market con¬ 
trols prices, an enormous influence is exercised abroad on Dutch 
agricultural finance : so much is this the case that the prosperity or 
failure of one of the chief sources of national prosperity such as agri¬ 
culture, is to a great extent dependent on world conditions. 

Importance of agrici^ture to the genbrae welfare 
OF THE Nation. 

From the above figures relating to importation and exportation 
it has already been shown that agriculture is of great importance to 
the public welfare in Holland. 

This fact becomes still clearer when the large number of people 
engaged in agriculture and the annual value of agricultural produce 
are taken into consideration. 

The figures in the employment returns for 1920 confirm the first 
point. 

According to this return, in 1920 the number of independent 
persons engaged in agriculture was 222,000, and of those engaged in 
paid labour, 404,000, a total of 626,000. 

As, according to this return, the total of employers and employees 
throughout the country was 2,503,000, it may be deduced that ^4 
of the population find a direct means of subsistence in agriculture. 

And as a part of the trade, industry and transport of the Country 
is closely connected with agriculture, it naturally follows that the 
indirect importance of agriculture is considerably greater. 

The annual value of agricultural production may be 


estimated at: 

Millious of florins 

field products. 

livestock products. 

milk products. 

garden products. 

forest products. 

. . 266.3 

• • 3311: 

. . 298.4 

. . 127.2 

. . 8.0 

Total . . 

. . 1031 

The figures in the above estimate are based on 
in 1923, which were above the normal. 

the prices ruling 
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Owing to the very dense population of the country, Dutch soil 
can supply the needs of only half the number of inhabitants By 
a caieful selection of crops and intelligent and continuous work, 
however, the value of the yield by the land available makes it possible 
to buy, from ceieal-producing countries, a quantity of food-stuffs which 
it would be quite impossible for the soil alone to provide. 

Thus, indiiectly, agriculture has betm made to contribute in the 
highest degree possible to the general w^elfare of the Country. 

Dr. J. J. L. Van Rijn, 

Repofl from the Duti h Oournment, transmitted 
to the InUrnattoiinl instituU of Ai^ncul- 
iure by Dr J J i, vav Rijn, LhUgate 
of the Sothirlands and Dutch Indies. 



INTERNATIONAL ASSOCIATIONS 


PROCEEDINGS OF THE INTERNATIONAL SOCIETY 
OF SOIL SCIENCE 


Papers. 

BROWN EARTH IN FINLAND. 

According to Ramann, the principal soil formation of Central 
Europe is composed of brown earths, which cover part of England, 
almost the whole of France, Germany, Austria, i>art of Denmark, 
South Sweden, Northern and Central Italy. According to Ramann 
brown earths form in temperate climates and are related to the growth 
of deciduous trees (i). Brown earths are characterised by a dull, 
dark-brown colour, caused by the presence of iron oxide and humus 
matter. Ramann assumes that the influence of the bed-rock is 
of special importance as regards brown earths. 

According to Ramann, brown earths do not contain alkalis, 
the soluble salts, including carbonates and sulphates, having been 
washed out. On the other hand, iron and aluminium oxides and 
phosphoric acid are not washed out, or only to a slight extent. 

Although it may be admitted that Ramann’s theory' as to the 
extension of brovn earths is exaggerated, yet it is certain that brov'n 
earths play an important part in Central Euroire from the j)oint 
of view of soil science. And yet there is no exact description in the 
literature on the subject of tliis important soil tyjre, especially as 
regards the central parts of the brown earth zone. 


(i) E. Ramann. Bodenkunde, pp. 533 stnd 585. 
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The only exact explanation of the existence of brown earth is 
given by Kari, Lundblad (i), who describes the brown earth of 
Helgo, Smai&nd, Sweden. In this region are mostly beech forests 
vith typical brown earth formation, as well as needle-leaf forests, 
jich in moss, with normal podsol. The soil section is as foUows ; 

0-3 cm. For est litter, beech leaves; 

3-15 ” Very loose soil of granular structure, containing 
many earthworms ; the soil changes to a 
15-55 ” Brown earth, of granular structure; 

55- ’’ C- layer, moraine. 


Tabi^e I. — Moraine section, Helgo, Sweden (2). 

Brown earth. 



Weight percentage in air-dried soils 

Weight percentage in mineral substances 


A 

B 

c 

A 

B 

c 

Depth in 







cm. , . 

3 - 1 .? 

1.5-32 


,3-13 

15-32 

100-115 

SiOj. . , 

05.,, 2 

79 99 

72.90 

76.18 

74 

75.18 

TiOs. . . 


0.59 

O.S 5 

0.61 

o .(>3 

0.57 

AI,03 . . 

ill 117 

11 97 

12.25 

12.^0 

12.77 

12.65 

FC2O3 . . 

2 51 

3.31 

3.1 H 

! 2.88 

3.33 

3.^8 

Ci \0 . , . 

1.1)8 


T 84 

1.82 

1.51 

1.90 

M«0. . . 


0.12 

1 ’’ ^5 

1 i 

O.I^ 

0.16 

K2O, . . 

2.77 

3 10 1 

' 3.JO 

1 i 

3.41 

1 3.20 

NaaO . . 

3.1b 

3.12 

1 2.88 

3.'^3 ! 

3 33 

2.98 

HaO. . . 

2.19 

1.05 

1.17 

, 

— , 

— 

Humus. . 

9 9 (> 

3-00 

1.98 

! 

— ! 

— 

— 


09.21 

90 .b 2 

99.18 

Ioo.no 1 

100.00 

I 

100,00 


The results of this analysis show that aluminium oxide and pot¬ 
ash are similar in amount and silicic acid and sodium are increased 
in the A level, whereas iron oxide is washed out of the upper la^^^er. 
The most important fact is that the humus is of a crumbly texture 
and is therefore very loose. 

According to Dr. Tamm, who in the summer of 1923 de¬ 
monstrated before some soil scientists the occurrence of brown earth, 

(1) Kari,. I^ukdblad, Btt bidrag till khniiedom om bruojords- eller mulljordstypeiis 
cgenskaper och d^^geiieraUon i Sddra Sverge. MedeUind^.H ffdn Statens Skogsfofsdhsanstaltf 
i'art 21, No. j, 1924. 

(a) Karl Bundberg. Op, dt. 
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this brown earth changes very quickly if beech forest is rej)laced by 
needle-leaf forest. It must therefore be assumed that the formation 
of broAvn earth originates from the large quantities of fallen beech 
leaves. Under the influence of the needle-leaf forest the brown earth 
quickly changes to podsol. 

As is known, large deciduous trees are very seldom found in 
Finland. The only “ tree ” which yields an abundant fall of leaves 
is the hazel (Corylus avellana). It might be supposed that this is 
jierhaps the cause of the soil formation of brown earth. Hazel-bushes 
however are seldom found in Finland in forest plantations. Neverthe¬ 
less there is one such instance, the Parish of Laitila in South-West 
Finland, where hazels are grown over an area of some hectares. The 
soil type is moraine, w’hich has originated from Rapakiwi granite. 
A correspondingly typical brown earth formation has taken place in 
this soil type. 

Section : 

0-7 cm. a dark-coloured loose layer of granular texture and 
rich in humus (A-layer) 

7-17 ” dirty-brown humus (B,-layer) ; 

17-40 ” grey-brown, containing humus (Bj-layer) ; 

40 ” moraine (C-layer). 

There is no light-coloured earth. 

Table II. — Moraine section, Laitila, S. W. Finland. 


Soil horiiton 

Weight percentage in air-dried soils | 

Weight p 

A 

ereentage in miucial substances 

A 

i 

_1 

B, 

c i 

i 


B. 

c 

Dcptli in cm. 

0-7 

7-13 

20-30 

50-60 

0-7 

7-13 

20-30 

50-60 

Si02 .... 

.57.25 

^>^•,55 

70.70 

70.95 

72.52 

74.54 


75.53 

AI2O3 . . . 

0 . 7 <^» 

1.5.50 

11.82 

11.93 

12.36 

11.83 

12.48 

12.36 

, . . 

3.«3 


3.75 . 

4.95 

4.8(1 

4.38 

3.96 

5.13 

CaO .... 

2.1« 

1.70 

2.10 

1.80 

2.76 

1.90 

2.22 

1.87 

MgO .... 

O .80 

1.27 


1.08 

1.08 

1.42 

1.19 

1.12 

K2O .... 

2.68 

2.46 

2.15 

3.02 

3.39 

2.76 

2.97 

3.13 

Na^O. . . . 

I.Q6 

2.O5 

2.80 

2.50 

2.^9 

2.97 

2.00 

2.03 

P.O5 .... 

0.37 

0.18 

0.28 

0.22 

0.47 

0.20 

0.30 

0.23 

vSOg. .... 

0.05 

— 

— 

— 

0.06 

— 

— 

— 

IlaO .... 

10,35 

. 5-02 

2.35 

2.75 

— 

— 

— 

— 

Humus . . . 

10.51 

5-49 

2.60 

0.47 

— 

— 

— 

— 


99.80 

99.79 

99.68 

99.71 

100.00 

100.00 

loo.oo 

100.00 
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From this analysis it is evident that the soil formation differs from 
podsoil: the sesqnioxides are not increased in the B-layer, ALO^ is 
about the same in weight and Fe^03 is washed out. Potash, i>hosphoric 
acid and especially lime are increased in the A-layer which con¬ 
tains humus. The high humus content in the B-layer causes the 
brown-grey colour. 

As is known, the solubility of humus is an imix)rtant factor 
in moist regions. The soluble humus matter protects the decom¬ 
posed substances, which are in a colloidal state, and favours their 
displacement. The soluble humus matter i)redominates, especially 
in those moist regions where the soil type is poor in double bases, 
also in those where the granite bedrock is extensive (])odsol district). 
On the other hand the humus matter, that occurritig in cliernos for 
instance, is very slightly soluble in water, according to P. Kasso- 
wiTZ (i) alx)ut 0.02 to 0.05 %. 

The solubility of humus matter in water. — 10 gm. of earth 
were shaken up with 100 cc. of water and the solul>le humus matter 
contained therein was estimated b^’^ means of })otassium permangan¬ 
ate solution : 

Table III. 







of humuj 

content 

% of huinub 
soluble in watei, 

out of total humus 

Brown earUi, 

Hclgo. 

Sweden, 

A 

layer. .... 

9 

0.S5 

» 

Holgo 

)» 

B 

‘j . . . . 

3 

1.05 

>> 

Liutila, 

Vinland, 

A 

». 

10.51 

0.79 


Laitilu, 

)» 

B 

. 

1 5 4 ^> 

0.78 

Iron podsol, 

lleinjarvi, 

» 

B 

» . . . 

! 7.28 


» 

Karjalolija, 


A 

» ..... 

(}.02 

2.05 

» 

Karjalolija, 

)) 

B 

)) ..... 

2.18 

o.t>4 

Humus podsol. 

Heiniarvi, 

n 

n 

...... 

3.17 

7.^>3 

» 

Tikkunlla, 

)> 

A 

))..... j 

.^r.87 

^.47 

» 

Tikkurilla, 

)) 

B 

)) ..... 1 

i 

2.11 

6.8 s 


From this table it is evident that humus matter, especially 
in the B-layer is least soluble in water in brown earths, and most 
soluble in water in humus podsols. The iron i:)odsols come near 
the htown earths in this respect. 

In the above table the soluble humus is expressed in % of total 

(1) P. Kassowitz. Die Sdiwarzerde. Int. MiUeiUmgen fur Bodmkunde, 191a, p. 323. 
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humus. But it is important in soil science to know the soil solution 
concentration as regards humus. In the following table the amounts 
of soluble humus per litre are shown : 

Table IV. 


Humus dissolved 
per litre 

gm. 

0.0824 

0 . 0^12 

0.0883 

0.0432 

0.II30 

0.1853 

0.0205 

0.6178 

0.1647 

0.2059 


Brown earth, 

Helgd, 

Sweden, A layer. 

» 

Helg6. 

M B 

» 

» 

lyoitila. 

Finland, A 

» . 



» B 

» 

Iron podsol, 

Heinjarvi, 

)) B 

» . 

)> 

Karjalohja, 

» A 

» . 

» 

Karjalohja, 

» B 


Humus podsol, 

Tikkurilla, 

» A 

» 

)) 

Tikknriila, 

» B 

» . 

)) 

Heinjarvi, 

)) B 

» . 


The huiniis matter occurring in brown earths especially, though 
also in iron jx)dsols, is very slightly soluble in water and forms weak 
solutions. On the contrary that in humus podsol dissolves more easily. 

These examples show the importance of humus matter in soil 
formation. In similar conditions, that is when climate and bedrock 
are similar, humus podsol with well-formed light-coloured earth 
layers, is found under the crude humus, because the humus matter 
dissolves easily in water, on the contrary iron podsols and brown 
earths form if the humus matter is less soluble in water. 

The formation of brown earths is in these cases dependent on 
the vegetation, for the influence of climate and bedrock would cause 
a i-)odsol formation. Through the abundant leaf-fail the lime con¬ 
tent especially, is increased in the upper layer (cf. table II), and 
flocculates the humus matter, changing it into a very slightly soluble 
type. In this case the humus matter does not favour washing out 
and there is no layer of light coloured earth. Owing to the abundant 
formation of humus the upper soil levels are rich in humus matter, 
yet this exerts no protecting influence. Through the presence of 
humus the colour of the upper soil layers is a dirty-brown. 

No observations have been taken as to the yearly leaf and needle- 
fall in northern countries. The variations in Bavaria, however, ac¬ 
cording to Ebbrmayer, are not very great: in beech plantation 
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4100 kg , in spruce plantations 35^0 kg and in common pine plan¬ 
tations 37 ^^ hectare In young i>lantations, with the excep¬ 

tion of pines, the total is generally somewhat higher 


Tabi,b V — Amount of air-dned leaf- and needle-fall 
fer hectare per annum (i) 


No of observation posts 

At,t 

(> tarv) 

1 

I rop rtu n of mixed timber 

1 

\\er ige 

>ield 

in kg per ha 

In beech plantations ix j 

> 7 

» > 7 1 

1 

^7-56 

1 ( f 

j ()T~I30 

1 

Beech only and with oik bitch 
ind ''spen 1 

Bccdi only and with oak, birch 

1 ml pme 

Bcich only and with oak spruce 

1 md pme 

4182 

4004 

4044 

In spruce plant itions iz 

* 9 

yt 10 

{)0~S(i 

1 

9 \ 

Spruce only and with fir miplc 
and lart h 

Spruce only and with lir bctch 

I md in iple 

Spruet only and with fir and 
ni ipU 

3 ^fi 4 

337G 

127 ’» 

Tn pine pliniitiou'^ lo 

1 

2^ iS 

Pine only «ind with spruce and 

1 ireh 

^>07 

> » 6 1 

61—-4 

line with beech spruce and oik 

3 JQI 

» » 5 1 

8< —107 

Pme wPh bee eh spruce and o ik 

422g 


The variations in the quantity of potash and hnie are con¬ 
siderable 

Tabu" VI Foial potash in forest Utter 


j pirts ff (try mitter coitain (in ) 



1 K ,0 j 

caO 1 

1 MgO 

1 no, 

1 

Total put ibk 

Beech leaf litter (i) ] 

2 97 ! 

2| 62 

3 64 

3 14 

55 76 

Spruce needle litter (i) 

I 01 

20 27 

2 32 

2 14 

3 27 

Pine needle litter (i) 

152 

3 95 

I 51 

I 10 

I 4«>5 

Various forest mosses 

7CI 

5 47 

2 51 

4 78 

3098 

■Vellowed hazel leaves (2) 

12 37 

32 17 

4 95 

590 

-* 

Yellowed beech leaves {2) 

942 

1849 

5 Ob 

1 78 

—• 

Pecayed oak leaves (2) 

499 

3370 

416 

3 59 

— 

Pecayed birch leaves (2) 

'725 

33 27 

328 

2 09 



(1) Kbirmaykr Op l, p 108 

(2) B Ramann Wanderung der Mineralstoffe berni bertwtixchen Absterben der 

Vfifs SUU 76 . PP 157 160 , igxs _ 


(i) E Ebermayeh I/chre der Waldstreu, pp 44 49 » Berlin, 1876 
6 — Agr ing 
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If, according to EbErmayer, the potash content per year per 
hectare of the annual yield of completely dry litter be determined, 
the following mineral nutrient substance content of the upper soil 
layer, in kg. per ha, is obtained : 



Dry It tier 

per year 

! 

Total potash 

K,0 

CaO 

MgO 

r,o, 

Beech leaf litter. 

Spnir e-needle litter. 

Pine-needle litter.I 

3331 

3007 

3186 

185.54 

46.52 

1 

0 8 q 
4.84 
4.84 

82.01 
60 05 
18.96 

12.12 

6.98 

4.81 

10.4b 

6.43 

3.70 


The lime content of the beech-leaf and spruce-needle litter is 
considerable in comparison with that of the jnne-ncedle litter. If, 
in addition to this, it be borne in mind that the very resinous spruce 
and pine-needles take much longer to rot than the leaf-litter, it 
will become clear that leaf-litter favours the formation of the more 
coagulated humus. 

This kind of humus is formed principally in dry i)laces ; in 
areas where the water level is high, the lime is washed out, whereby 
the solubility of the humus matter is increased. 

The brown earth formation occurs in Finland only in certain 
places and forms flats of small extent. It should also be observed 
that these soil formations, which lie outside the true brown-earth 
zone, differ to some extent from the brown earths of the central 
parts of the zone. For instance, according to Stremme (i), the 
German brown earths at the boundary of the subsoil are characteris¬ 
ed by concretions of calcium carbonate; this phenomenon does not 
take place at all in the brown earth formation of Finland. If the 
general character of these soils be taken into consideration however 
the last-named must be classed before the sesquioxide soils (2). 

The brown earths in Finland, differ from the ]X)dsols by the ab¬ 
sence of light-coloured earth and the fact that their humus matter 
is less soluble in winter. A low sesquioxide content and slight dif¬ 
ference as regards bedrock is common to both these soils. 

B. Aarnio. 

(1) H Strkmmb, Bodetitypen in DeutschUnd, Mimoires ^ur la nomenclature ei la clat^- 
sUication des soh, p 2, Hekingfors, 1924 

(2) B Aarnio and II Stremmj:. Zur Erage der Bodenbildung uiid Bodenklas^ifika- 
tion Mitnotrei ^ur la nomenclature etc , p. 73. 
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Abstracts and Liieraiure. 


General. 

The Bases of Petrography, 

BRDMANNSDOKRjfFER, O , Gruiidlagen der Peirographie, pp 321, illust. 119. 
Publ by Ferd Enke, Stuttgart, icjz^ 

The author shows the connection between the geological, physico¬ 
chemical and mechanical bases of tlie science of petrography. In this 
work the geologist is shown the direct application of general knowledge to 
the problems which specially interest him, and the mineralogist, whose 
attention is directed more towards the physical and chemical branches of 
science, the application of the results of his researches on the processes in 
tlie great laboratory of Nature 

After a general inti eduction, the sepante chapters deal with: the 
lithospheie, the glacial rocks, magnetic conditions, the period of formation 
of the magma, the structure, texture and sectional formation of the glacial 
rocks, the causes of metamorphism and its products in their geological re- 
Iritiotib The separate chapters are accompanied by detailed references to 
the literature on the subject. 

This import int work of Erpmannswcrffer is in every respect one of 
the best from a scientific point of view. Schucht. 

A Manual of Mineralogy. 

Gossnkr, Dj B , with a jxntrait of Cm Agrtcoea. Lehrbuch dcr Mmeralogte, 
4 Plates and 4()5 text illustrations Publ by Fr Brandstactler, Leipzig 

The present work is in a certain sense the successor of that by F. v. 
Kobeel, from which a number of the figuies in the text are taken. It 
should serve as an instructive manual, condensed, but at the same time 
as complete as possible, in order to give a comprehensive view of the many 
branches of mineralogy and should be especially useful to students of 
clumistry, geology, natural science and mining 

This excellent work, of a liigh scientific type, is divided into two prin¬ 
cipal parts: I. General mineralogy ; II. The system, formation and 
occurrence of minerals (special mineralogy). These two parts are subdivided 
as follows: 

Part I. : Mineral physics (the form of crystals — formation and 
(lissappearance of crystals — cohesion — crystals and their radiant-energy 
— structure — the crystallographic phenomena of certain minerals). The 
chenustry of minerals (the general composition of minerals — the chemical 
bases of mineral formation). Minerals from a geological point of view 
(general causes of the existence of mineral stratification — system of min¬ 
eral stratihcatioii)- 
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Part II : Silicates — oxides (including hydroxides) and their com¬ 
pounds mineral sulphides — mineral salt compounds of the common 
acids. Appendix: Rare or unclassified substances. Iv. G. 

Soil Science for Farmers and Foresters. 

MiTSCHKRiylCH, Dr Ai.FR, Bodenkunde fiir Land- und Forstmrte 

4th ICdition (revised) with 37 Uxi lUust Publ P Parey Btrhn, 1924 

The new edition treats of recent research and knowledge in the plant 
physiology branch of soil science. 

Mitschbruch's Soil Science " is so well known that any further 
recommendation is unnecessary. Sch. 

A Manual on Geology. 

Kober, Prof. Dr I.eop , L(hrbi*ch der Gcalogie Illiist 325, maps 2, and 
30 pkites Publ by Hotlder, Pichltr, Tempsky & Co , Vienna, 1924 

Contents: Biology as a Science — Review of the hn>toi> of the foi- 
mation of the earth — General structure of teiiestiial bodies — Rocks 
of the earth's crust — Stratification of the rocks — Volcanic ])henomeiia — 
Climatic zones of the earth and their geological inJi>ortance — The action 
of water and air — The activity of organisms — Movement oi the earth's 
crust — The geosynclinal zones and glacial continental masses — The 
most important groups of fossil plants and animals — Structure ot the 
earth — General laws and theoiies — Tieasures of the soil — Geological- 
palaeontologicahatlas-index. 

A book to be recommended. SCH 

A Petrographic “ Vademecum 

WeinschENK Ltn Hilfsbnch fur Geologen, Ceoghiphen und Jechniker 
(An Aid to Geologists. Geographers and Technologists) Revised by JOSEF 
Stinv IV Edition (revised) 250 pj), 1 Plate, 104 t(xt illustrations Publ. by 
Herder & Co , Etd , P'reiburg im Br, 1924 

Weinschenk's well-known book, which constitutes a Petrography 
without a Microscope " has been further improved by its reviser in accord¬ 
ance with the progress of science, and can be strongly recommended to 
aU soil scientists on their expeditions into tlie mountains. Schucht 

A General Chart of the occurrence of Potassic Salts and Petroleum 
in Germany. 

Vhersichtskarte der Deuhehen Kalhalz- und hrdolvorkommen Scale 
1.450000. Published by the" Preuss Geolog Landesanstalt"( Prussian 
National Geological Institute) compiled by I^rnst Fueda, Member of the 
Mining Council (" Bergrat "), Gea-Booksellers, Etd , Beilin W 35 

The new potash chart includes those parts of the Provinces of Hanover, 
Saxony, Hesse-Nassau and the territories lying between them from which 
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potassic salts are extracted. It includes not only geological data, but also 
data connected with mining, such as potash mines, potash works, salt 
mines, the mining-district boundaries, etc. and is completed by explanatory 
notes. The chart is excellent, both on account of the clear colouring and 
comprehensive contents, and can therefore be highly recommended. 

SCH. 


Physical Properties of Soils. 

Influence of Water on Soil Granulation. 

Bouyottcos G. J. (Micliigan Agricultural Exjperiment Station). Soil 
Science, Vol. XVIII, No. 2, pp. 103-110,1 table. Baltimore, Md., 1924. 

One of the most interesting physical phenomena in the soil is its 
persistent tendancy to assume a granular form when exposed to cer¬ 
tain processes connected with the weather, such as the alternation of 
moisture and dryness. The natural soils of the fine texture type have 
almost always this granular type, whidi is so necessary for plant growth. 
Also when the soil is liable to caking, becoming dense and hard, it begins 
to crumble if subjected to alternate moisture and dryness. It is gen¬ 
erally agreed that the granulation is due to the force of contraction of 
the pellicles of water in the soil. When the soil moisture begins to di¬ 
minish by evaporation, the power of contraction of the pellicles of 
water incre«ases, the pellicles Ijecoming finer and finer, causing the soil 
particles to become attracted one to another, the soil thus becoming 
flocculated. This theory however is not correct, for otherwise the soil would 
tend to contract more and more into a dense mass, and there would no 
longer be any granular structure. Soil granulation on the contrary 
means not only the flocculation of the particles into larger ones, but also 
the crumbling of dense masses into others of loose structure. 

Water participates in the process by detaching the particles from one 
another, being enabled to do this through the swelling of the colloids 
and by decreasing the cohesive power of the particles. Thus the clods 
acquire a granular structure. The force of contraction on the other 
hand is due not to the water pellicles, but to the cohesive power of 
the soil itself. A. F. 

The Effect of Movement of Soil Salts on the Standardization Values 

of Electrodes used in Soil Moisture Determinations. 

DeiGHTon T., Journal of Agricultural Science 13, 440, 1923. 

Aims at detennining to what extent the movement of soil salts affects 
electrode standardization values in a method for determination of soil 
moisture previously described. Fairly light soil packed in a large box, with 
constant water table, is presumed to have moisture content dependant on 
temperature and relative humidity of air at surface only. Units of 3 
electrodes were sunk at 3 4 ” and 6 depths ; 3 resistance thermometers 
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were UvSed at the same levels. Fluctuations of resistance were Ineasured 
(i) while the system was coming to an equilibrium , (ii) after application 
of varying quantities of Artificial rain '' applied at surface. Conclusions 
were reached to the effect that at 3 or at a lower depth relative humidity 
exerts no effect, nor did i mm. of rain affect these levels. 

Several of the results were erratic, but the evidence available seemed 
to show that on normal soils small rainfalls would not materially affect 
standardization values T. E. 

The Soil Point Method for directly Estimating the Water Supplying 

Power of a Soil In the Field. 

Hardy^ P. Joufnal of Agricultural Science^ 13, 365, 1923. 

Develops under field conditions IVIason’s laboratory investigation on 
the same subject i. e., the use of the conical surface of sharixjned high grade 
graphite writing pencils for the absorption of moisture in the soil. Fifty 
pencils in lots of ten constitute one trial. The depth of absorbing surface 
below ground is 5*; time 3 hours. The probable errois quoted are insignifi¬ 
cantly small. The following figures refer to the water su^^plying capacity 
of the soil at drying point in terms of hundredths of a gram of water ab¬ 
sorbed by one soil-point in the si)ecified time : Mason i 41 0.031, Hardy 

1.71 = 0.066. T. E. 

The Maximum Water Retaining Capacity of Colloidal Soils, etc. 

Hardy, P. Joum, of Agricultural Science, 13, 340, 1923. 

The soils dealt with are representative of the diveivSe geological types 
of th^ British West Indies, Investigations were made chiefly with respect 
to their behaviour in the light of (i) The Briggs-vShantz foniiula for ]\Iax- 
inum Water Retaining Capacity, M = 4.3 H + 21 ; (ii) a formula M = 
F + 23.5 (P == % moisture when in a plastic state) derived from Wils- 
don's theoretical considerations. Data are given showing that the Brigos- 
Shantz formula holds for soils without highly marked colloidal properties 
but the experimental values are in excess of those calculated for soils of 
high siliceous colloid content. Such soils swell during imbibition and the 
soil mass is loosened with consequent increase of pore space. 

Red laterite soils show the opposite effect, as their colloidal material 
is mainly alumina and ferric oxide hydrogel; their volume expansion is low. 
Humus soils have a high volume expansion and lesemble siliceous colloid¬ 
al soils in the nature of their deviation from the Briggs-Shantz formula. 

p 

Wilsdon's “Vesicular coefficient" theoretically estimated as 

Jbl 

4.3, varies from 4.9 to 3.3 for the first class of soils and from 3.5-2.4 
only for the second. This is believed to account for low experimental 
values for the Briggs-Shantz formula in the laterite soils. The second 
formula is approximately correct for laterite soils but is not suitable for 
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the othet types. The reliability of the drying coefficient and critical moist¬ 
ure content formulae is examined in the light of the data and conclusions 
given. 

4 Soil Moisture Investigations in Canada. 

Hopkins, S. (Central Experimental Farm, Ottawa) Scientific Agriculture, 
Vol. V, No. 3, pp. 79-83. Ottawa, 1924. 

An outstanding fact of Canadian agriculture is the wide variations 
which occur from year to year in the yield of wheat grown in the Prairies 
Provinces. In Alberta the yield has ranged from 6.0 bushels per acre in 
1918 to 32 7 in 1915 ; in Saskatchewan from 8.5 to 28.5, whereas in Onta¬ 
rio the extremes have only been from 12.5 to 23.2 bushels. 

The average yields per acre for the past 23 years for wheat exporting 
countries (Russia 15 years) are as follows: Canada 17.8 bushels, United 
States 14.1, India 11.3. Australia 106 Russia, 9.4. 

Poor yields are due partly to rust, but the most important cause is 
drought. 

The Dominion Experiment Farms have shown that timothy, red 
clover and alsikc do not succeed on the prairie ; western lye and brome 
grass are more drought resistant. The summer fallow may be replaced 
by maize, which in addition to giving a crop leaves the land 111 good condi¬ 
tion for wheat and the stubble prevents the dry soil from blowing away. 

At the Swift Current Station it has been shown that for the years 
1921-1922 it has taken 1221 lb. of water (including transpiration and evap¬ 
oration) to produce x lb. of whtat grain, on which basis 6.5 inches of water 
would be required to produce a 20 bushel crop. Rainfall appears to have 
the most beneficial effect about the time of heading. It has been proved that 
the soil mulch is not sufficient to conserve soil moisture. Weeds are the 
great enemy, not only as regards soil nutriment but also of moisture. 

A study of statistics indicates that the hay crop varies the most, oats 
the next and maize and silage the least. Kxpenments are being carried 
out to ascertain which rotation is most economical in its use of soil moisture, 
as by the inclusion of different types of crops a certain amount of safety 
may be obtained in years when the rainfall is deficient. W. S. G. 

The Moisture Equivalent of Heavy Soils. 

JosKPn, A. F., and Martin, F J Journ of Agncult Science, 13,40,1923- 

Moisture equivalent is defined as the percentage of moisture letaimd by 
the soil after draining centrifugally for 40 minutes by a force of 1000 times 
that of gravity. Results showed that increased thicknesses of soils 
in the perforated boxes decreased the moisture equivalent by increasing 
the density of the lower layers and reducing pore space. With certain 
heavy soils, closely compressed, impermeability causes accumulation of 
water in surface layers and consequent increase in moisture equivalent. 
Clay content is not the only factor; the water logged soils were those of 
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higher Ph value. Salt content caused variations of the moisture equi¬ 
valent whicli was increased by deflocculating agents such as sodium car¬ 
bonate, and decreased by flocculating, salts. 

vSodium carbonate gave a distinctive curve for the moisture equivalent 
— Na2C03 concentration relationship. Moisture equivalent reaches max¬ 
imum value at a concentration of 2% and then falls ofl. Variations in 
the content of colloidal clay produced variations in moisture equivalent, 
but of small degree. No such effect was noticed with other colloids such 
as kaolin. E. 

The Form of Mechanical Composition Curves of Soils, Clays and other 

Granular Substances. 

Robinson, O. \V. (University College of North Wales). Journal of Agri- 
cultural Science, Vol. XIV, Part. 4, pp. 627-033, figs. 2, bibliography. London, 
1924. 

The article describes the results obtained of the mechanical analysis 
of a large number of soils, clays and other granular materials, carried out 

by the author's me¬ 
thod. The results 
are set out in the 
form of curves show¬ 
ing the relationship 
between summation 
percent agfc s a n d loga¬ 
rithm ot settling ve¬ 
locity. Theemves are 
smooth, which indi¬ 
cates that a compa¬ 
ratively small num¬ 
ber of determinations 
aie sufficient to cha¬ 
racterise the mecha¬ 
nical composition of 
a soil or clay 

The curves for 
ordinary soils and 
clays are found to 

show one general 
Fig. 87 -Prindpal types of curves illustrating the mcchan- and two Sub- 

icai composition of .oils. illustrated in 

Fig. 87. 

The most common type of curve, to wliicli the great majority of 
soils belong, is the sigmoid, as exemplified by curve A. The steepest 
portion represents the fraction present in greatest frequency, this being 
termed by the author the modal fracHon. Two variants of the main type 
of curve were encountered, one in the case of very heavy clays, as shown 
by curves B and b, in which the lower portion of the sigmoid appears to 
be supressed, so that the modal fraction falls to the lower limit. 
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In the case of certain materials which have been reduced to pow¬ 
der by grinding, as for example slate powder, repiesented by curves C 
and c, the modal fraction appears to be at the upper limit. 

^The lower limit of particle size appears to be represented by log v 
7.0000 in the case of normal soils and clays. 

In the case of kaolin and certain finely divided but non-plastic ma¬ 
terials, the lower limit ai)]>ears to be in the region of 5 0000 The author 
suggests that the propeities of soils would 1)e better shown by taking 
the limit for clay at this point instead of at log v = 4.0000, if lliis were 
adopted then the difference would be more clearly shown between plastic 
substances and materials which, although in a fine state of division, have 
not the characteristic prciperties of clay. 

The nse of the logarithm of settling velocity as a measure of part¬ 
icle size is discusvsed and it is suggested that the use of negative logarithms 
might be avoided by using log {v + 10’), lor which the symbol L v is pro¬ 
posed. W S. G. 

C hcmical Properties of So 1, 

The Determination of Ammonia in Soil. 

Bengtsson N (Central Agricultural Experiment Station, Stockholm). 
Sod Science, Vol. XVTII, No 4, pp. 225-268, bibliography. Baltimore, Md, 
1924. 

The author has revised the methods hitherto emjdcvyed for the de¬ 
termination of arumonia in soil and has lound that with none of them 
can the whole of the added ammonia be lecovered. 

The te.st showed that it is im]iossible to carry off all the ammonia in 
a soil extract. It is theicfore neccssaiy to adopt the method ol successive 
extracts proposed by tlie author. For this purpose 25 giams of soil are 
extracted successively with 7 jicrtions of 100 cc. of a solution of 4 
chloride of potassium Foi peaty soils, on the othei hand, portions 
of 50 cc. are be used. The method is not .suitable for clay subsoils taken 
at a depth of 25-35 cm. A. P, 

Secular and Seasonal Changes in the Soil Solution. 

Buhd J. 8, a id Martin J, C (University of Califoniia Experiment Sta¬ 
tion). Sod Science, Vol XVIII, No 2, pp. 151-167, bibl Baltimore Md. 19^4* 

Crops continued for a long period constantly diminish the concen¬ 
tration of soil solutions, which are obtained by the displacement of wa¬ 
ter. By leaving the soil fallow, on the other hand, the concentration 
of such solutions is increased, except in soils in a state of high fertility. 

In soils cultivated continually fc»r some years the seasonal decreas¬ 
es of concentration aie only temporary, while such concentrations tend to 
increase in the season following that in which there was a decrease. There 
are also characteristic fluctuations of certain constituents, and the phosph¬ 
ates essentially depend on the reaction of the solutions. 
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It is evident that the qualitative composition of the soil undergoes 
continual changes. It follows that the solutions for water cultures, made 
to reproduce the conditions of the soil at the beginning of the season, 
no longer represent the conditions found in the succeeding stages of plant 
growth. A. F. 

The Influence of Hydrogen-ion Concentration and Different Salts on the 

Electrical Charge of Clay Colloids. 

Dayhotf, W C. & IIOAGtAND, D R (College of Agi iculture. University 
of California). Soil Science, Vol XVIII, No 5, pp 140-408, bibl. Baltimore, 
Md , 1924 

It is known that the physical conditions of a soil depend to a great ex¬ 
tent on the colloidal stale of the clay fraction, and it would be interest¬ 
ing to know how the reaction and electrolyte content of the soil solution 
might modify the state of the clay dispersion In such systems, one of the 
must influential factors is the electric charge of the colloidal particles 

Some years ago Arrhknius had advanced the theory that the clay 
could act as an ampholyte and therefore behave similarly to protein, in 
accordance with Loke’s idea. The authors' investigations on the con¬ 
trary have shown that, at least as regards the clay type examined, the 
colloids possess no definite isoelectric point (unlike protein) in the series 
of hydrogen-ion concentrations examined (from P 2 i to T2 7). The col¬ 
loids continue to remain charged negatively. 

On the stability of the colloidal clay suspension, the nature and con¬ 
centration of the cations, on the contrary, have the greatest influence. 
It may be that in the soil conditions are somewhat different; there may 
be certain organic colloids present, wliicl may behave differently. 

The question is important also from the practical point of view. As is 
known, an alkaline reaction of the soil is not unfavourable to plant growth. 
This may be due not only to the direct influence on root growth, but also 
to the influence on the physical state of the soil itself, whereby an 
unfavourable state for root growth and for the activity of microorganisms is 
created The alkaline reaction in fact may cause deflocculation, decreasing 
the solubility of the di- and tri-valent cations, instead of influencing the 
aydroxylion concentration. A. F. 

The Science of Soil Solutions: Methods for Obtaining and Testing 

Soil Solutions. 

DojarENKO, a. G , Prof Journal fur landwirtschaftliche Wissrnschaft 9-10. 
State Technical Publishers, Moscow, 1924. 

This essay describes the principles and methods for the testing of 
soil solutions, which are imiiortant in agriculture. The author, in collab¬ 
oration with his colleague A A Schniwck, proposes a method for obtain¬ 
ing a solution without diluting with water, for which purpose use is made 
of the ** Petroleum Emulsion method ", The freshly-obtained soil samples 
of which the water content must be more than double the hygroscopic 
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water capacity, are well mixed with a certain quantity of a completely 
neutral and chemically inactive oil (vaseline oil), so that the oil forms an 
emulsion with the soil solution; from this, by slight pressure and sub- 
quent centrifuging, the soil solution, free of oil, is obtained. The follow¬ 
ing means for testing the soil solution are adopted : osmotic pressure, 
measurement of conductivity, degree of solubility of the electrolyte, col¬ 
loid content, refraction exponent, rotatory power, chemical-calorimetric 
determination, titration of the oxidising compounds with pennanganate. 

Goerner. 


A C 3 omparisoa of Qualitative Tests for Soil Acidity. 

Harper, H J & Jacobson, H. G M. (Iowa Agricultural Experiment 
Station) Sotl Science, Vol XVIII, No. 2, pp. 75-85, bibl. Baltimore, Md, 1924. 

The different methods of testing enable very acid soils to be distin¬ 
guished from medium and slightly acid soils. The Soiltex method also 
distinguishes neutral and basic soils, and has the additional advantage 
of requiring but few appliances , but with peat and clay soils the solu¬ 
tions obtained aie not sufficiently clear. Truoo's test requires more 
appliances and a longei time than the others , this method and Comber s 
potassium salicilate test give accurate results with moist soils The 
Iowa method gives good results with soils containing 20 % moisture, 
and Richopoor's only with dry soils. A. F. 

On the Determination of the Influence of Soil ** Buffer-Action 

Jensen Tovborg S (Statens Forsogsvirksomhed i Plaatenkultur) Om 
Bcstetnmelse af Jordeus Stodpudevirkning Ttdskrifi for Planteavl, Vol 30, 
No 4, pp 565-585, figs 21, bibliography Copcnliagen, 1924 

The author has determined the Ph variations in a soil suspension 
(ro gni) in a constant volume of liquid (100 cc), by adding thereto 
increasing quantities of hydrochloric acid and calcium hydrate in deci- 
normal solutions. In order to investigate the influence of carbonate of 
lime on soil reaction, the calcium hydrate added was transformed into 
carbonate of lime by the addition of carbon dioxide at atmospheric pres¬ 
sure. According to N Bjerrum and J. K GIAIa^BOEK, in a liquid sa¬ 
turated with carbonate of lime, the Ph value may be expressed by the 
following equation: 

Pb — 5.02 + ^ log Cc. + H- ^ log. pco. 

2 2 

in which Cc. + + is the molecular concentration of the calcium ions 
and pCOj is the pressure of the carbon dioxide in the liquid 

For a liquid saturated with carbonate of lime at the normal pressure 
of carbon anhydride Pb = 8.38. It follows that the extreme limit of 
Fb in a soil suspension, to which is added increasing quantities of carbon¬ 
ate of lime, is 8.4, provided the soil in question does not contain large 
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quantities of alkaline, or other 
formation mentioned does not ta 

Pb 



Fig 88. — Standard Ciin^e showing buffer 
action in qiuirU sand 


strong carbonates. When the trans- 
ce place, the carbon dioxide of the at¬ 
mosphere will cause a i>artial trans¬ 
formation of calcium hydrate to 
carbonate and the Ph will dimi¬ 
nish in relation with the pressure 
of carbon dioxide in the atmo¬ 
sphere. 

The Ph determination was made 
in a soil deprived of “ buffer ac¬ 
tion ”, formed of pure quartz sand 
(Fi". H8). The results were expressed 
in graphs in whicli the quantities of 
calcium hydrate and hydrochloric 
acid addefl in decinormal sohitions 
are in the ordinates, and the ascer¬ 
tained Ph values in the abscissae. 
The results obtained with the soils 
examined were expressed in a si¬ 
milar manner. In the diagram 
then, if the soils in question have 
no ” buffer action ” influence, the 
lines will coincide, whereas on the 
other hand, the greater such in¬ 


fluence, the greater will be the deviation. 

The exact value of the soil ” buffer action ” influence on the acid in 
a determined P,, interval, is expressed by the difference in length between 
distances at which the type curve and that of the soil examined intersect the 
horizontal lines which represent the same Pn intervals (Figs. 89 and qo). Such 


Pb 



cm* *'io o Ca(OH»j cm* */io o HCI 

Fig 89 — Curve showing buffer ac¬ 
tion of garden soil. 


Pa 



cm* '/i» o Ca(OH)i cm* Vio n HQ 

Fig 90 — Curve showing buffer ac¬ 
tion of sciil from a dry pond. 
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difference in length shows how many cc. of decinormal hydrochloric acid 
can be held by lo gm. of soil, when the Ph values diminish within the 
limits shown by the interval. A, F. 

Alkali Soil Investigation. Chemical and Biological Effects of Treatments* 

JoFFit, S. S. and Macxean, H. C. (New Jersey Agricultural Experiment 
Station). Alkali soil investigations : chemical effects of treatment Sotl Science^ 
Vol. XVIII, No. 2, pp. 133*140, bibliography. 

Id. IV. Chemical and Biological Effects of Treatments. Ibidem, No. 3, 
pp. 237-254, I table, bibliography Baltimore, Md., 1924. 

The results of the first series of tests show that treatment with 2000 
lb. of sulphur per acre is not sufficient to completely transform the soil 
alkalis. The total of hydrogen ions from 2000 lbs of Sulphur is not suffi- 
cietit to sxibstitute the zeolilic cations and neutralise the existing and po¬ 
tential soda. Alum, especially in combination with sulphur, may exert 
some influence. 

It should be borne in mind that the soils examined contain soda and 
sodium in their zeolitic portion. Now when the colloids are coagulated, 
the carbonates begin to disappear ; some are changed into bicarbonates, 
others disappear, as is the case with carbonic anhydride, of which a part 
is utilised by the microfloia. The first reactions take plat e with the 
carbonates in so far as they are solution reactions, and these are then 
follow^ed by replacement reactions. 

From the nature of the cations, it will be expected that the first to 
disappear must be the sodium, followed by calcium. By frequent deter¬ 
minations it is possible to ascertain the moment in which the whole of 
the sodium has been substituted ; only then is leaching resorted to. The 
oxidation of the sulphur that follows the leaching, supplies the hydrogen 
ions for replacement of the calcium which forms gypsum. When all the 
sulphur has been oxidised and all the hydrogen ions have been exhausted, 
the reverse reaction takes place, as shown in the following equation, which 
is reversible: 

Ca AI, Six O, . nH ,0 + H,vSO, H, Al^Si* O, . nH.O + CaSO,. H.O 

The quantity of sulphur necessary is probably 4000-6000 lbs per acre. 

The combined effects of the sulphur and alum resulting in improve¬ 
ments of alkali soils lead one to conchxde that it is possible to use both these 
products for that purpose. The advantage would be that the alum would 
immediately coagulate the colloids, and the hydrogen ions of the sulphuric 
acid would then be utilised for replacement of the sodium. Further in¬ 
vestigation is necessary however before defining the practical applica¬ 
tion of these two agents. 

The use of organic substances, such as peat or large quantities of 
stable manure is effective in so far as they serve as a buffer; they do not, 
however, contain cations capable of reacting on the zeolitic portion of the 
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soil. In any case their effectiveness is only temporary, and is perhaps due 
to the introduction of some substance which serves in plant nutrition. 

The authors have also investigated the biological effects of treatment, 
but the data obtained do not up to the present allow any conclusions to 
be drawn. In general, the authors' investigations would afford a theoretic 
basis for the views of Gedroiz. The practical conclusions might lead 
to modifications in some particulars, but on the whole it is probable that 
from the results of these investigations one might proceed to their appli-- 
cation. A. F. 

Adsorption and Absorption of Bases by Soils* 

Jones, C. P. (Massachusetts Agricultural Experiment Station). Soil 
Science, Vol. XVIII, No. 3, pp. 255-273, 1 fig., tables 8. Baltimore, Md., 1924. 

The colloids of the soil may be divided into two great classes: inorganic 
and organic. Silicic acid, silicates, aluminium hydroxide and its silicic 
acid and ferric hydroxide compounds belong to the former. Among the 
organic colloids are the humus compounds and the various species of 
micro-organisms such as soil bacteria and fungi as well as the mucous 
matter secreted by .such micro-organisms. 

The colloids are capable of adsorjDtion and absorption. The former 
is a surface phenomenon and is not considered to be of great importance, 
whereas absorption is important. The latter, which might also be called 
decomposition-adsorption, is a chemico-physical reaction and dei>ends 
on the chemical nature of the colloids which enter into reaction. 

The absorption of the bases by the soil is directly dependent on the 
degree of h^^drolysis of the salt in solution. Hence the laws which govern 
hydrolysis, i. e., chemical composition of the salt, concentration, and tem¬ 
perature, apply also to absorption. 

The absorption of the bases of the compounds, which contain a strongly 
ionised base and an acid, is small. With tlie decrea,sc of the ionisation of 
the base and of the acid there is an increase in the degree of hydrolysis and 
consequently an increase in the absorption of the base. This, in but slightly 
soluble substances, follows Wenzel's law : the speed of reaction of the so¬ 
lids with the liqtiids is proportionate to the air in contact with them. 

The absorption of the bases by the soil is due to the chemical reactions 
between the constituents of the soil and the dissolved salts. Adsorption, 
or surface attraction, is merely accessory. A. F. 

Drying of the Soil and Maintenance of Fertility. 

Eeebedjantzev, a. N. (Shatilofi Agricultural Experiment Station). Drjdng 
of the Soil as one of the Natural Factors in Maintaining Soil Fertility. Soil 
Science, Vol. XVIII, No. 6, pp, 419-447, tables 24. Baltimore, Md., 1924. 

The drying of soil to an air-dried condition in the open air at ordi¬ 
nary temperature, produces a large increase in the yielding capacity in 
the case of pot experiments. 

Especially responsive to drying appear to be uncultivated soils and 
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those under grass for a number of years; soils under continuous mechasi^ 
ical cultivation respond less readily. Soils fertilised with fastnyard 
manure or phosphates are more responsive than unfertilised soils. Mea¬ 
dow grasses show the best results with soil drying, 

A positive influence of drying is evident only with cultivated soils 
reaching a 6 per cent content moisture, and with uncultivated soils reach¬ 
ing 14 per cent. With a less amount of drying, fertility is not increased 
and may even be lowered. Repeated drying of the same sample of soil^ 
with intermediate moistenings, is accompanied by a further increase 
in the yielding capacity and the maximum fertility is attained with tri¬ 
ple drying. 

The maximum effect of drying for deep black soil seems to be in the 
layers 20 to 40 and 40 to 60 cm. For .surface soils (o to 20 cm.) as well 
as for the layers lower than 60 cm., it is markedly less. 

During the process of drying, imjiortant chemical changes take place 
in the soil which tend to increase the solubility of organic substances 
and to enrich the soil in nitrogen and phosphorus, and to bring about 
a large increase of ammoniacal nitrogen, a considerable increase of amide 
nitrogen and a diminution in micto-organisms. These changes are very 
similar to those taking place in the soil under the influence of low tem¬ 
peratures and antiseptics, so that the drying of a soil may be considered 
as partial sterilisation. The factors most important for ensuring these 
effects are deh\riration and lemi^erature, while oxygen and light cause 
a decrease in fertility 

An indirect proof of the favourable action of the drying on fer¬ 
tility is given by the fact that the upper 5 cm. layer is the most fertile 
and also increases its fertility most rapidly. A. F. 

The Tnfluence of Various Salts on Add Soils. 

Miyake, K , Tamachi, I. and Konno, J . (Institute of Agricultural Cliemistry,. 
University of Hokkaido, Sapporo, Japan) The Influence of Phosphate, 
Biphosphate, Carbonate, Silicate and Sulphate of Calcium, Sodium and Po¬ 
tassium on Plant Growth in Acid Mineral Soils Sotl Science, Vol. XVIII, 
No. 4, pp. 279-310, tables 7, bihl, Baltimore, Md 1924. 

The study of acid mineral soils and the improvements to be made 
in them is very important for Japan, where such soils are very extensive. 
The low fertility of these soils is especially due to the presence of large 
quantities of aluminium, which seem to have a toxic effect on plants. 

The authors* experiments have shown that soil acidity may be re¬ 
duced by tlie addition of carbonate, phosphate, biphosphate and silicate 
of lime, soda and potassium, whereas sulphate Ixas no effect. By the 
addition of such salts, the hydrogen-ion concentration is also reduced,, 
but not to the same extent as the acidity. 

The quantity of aluminium which passes into solution with potas¬ 
sium chloride, after the addition of the said salts, corresponds with the 
acidity, which latter therefore seems due to the quantity of dissolved 
aluminium. 
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The salts, arranged in the order of their power to render aluminium 
insoluble, are the following: carbonates, phosphates, biphosphates and 
silicates. The sulphates, on the contrary, increase the quantity of so* 
luble aluminium. 

In the tests made with barley, the order of beneficial influence is 
as follows: phosphates, biphosphates, carbonates and silicates, while 
the unfavourable influence of the sulphates is confirmed. The order 
is therefore the same as that in which aluminium is rendered insoluble, 
except that the phosphates and carbonates have exchanged positions. 
It is deduced therefore that the presence of large quantities of alum* 
inium in acid soils is a very imi)ortant factor in connection with the 
low fertility. The greater influence of the phosphates seems to be due 
to the deficiency ot phosphoric anhydride in such soils. 

Although hydrogen-ion concentration is also reduced by the addi¬ 
tion of the said salts, it was impossible to prove that there was any con¬ 
nection between it and plant growth. 

It is therefore concluded that ‘‘ the inferior quality of an acid soil 
as regards plant growth is due, at least to a certain extent, to the pre¬ 
sence of soluble aluminium, which is decidedly toxic to plants, and to 
the deficiency of phosphoric auh3"dTide. '' These chemical products 
which can give the necessary quantity of phosphoric anhydride and cause 
the elimination of soluble aluminium are therefore most suitable for such 
soils. A F. 

Determination of the Hydrogen-ion Concentration of Soils by the 

Colorimetric Method. 

Nik:i,a>s, H and Hock, A Zeitschrifi fur angewandie Chemie, v. 38, p. 150. 
Leipzig UJ19. 

The authors describe the principles of the colorinielrical detennination 
of the hydrogen-ion concentration in soils by Clark and LxTHs' test, also 
by that of Michaklis, and show the comj)arative detcniunations of the 
Pa in the soil by these two methods, which agree very well. The authors 
further compare the colorinielrical Pa determination with the electroractnc, 
in which the slight deviations from tlie maximum ± o.i Pa show that the 
use of the colorimetric methods, both according to Michaelis and to Clark 
and Luns, fulfil the requirements of scientific exactitude. Kiklas. 

Soil Nitrogen. 

Rippel, a , Versuche aus dem Naclilaas von x\lfrkd Koch Journal fUr 
Landwirhchaft, No. 1, pp. 17-52. Berlin, 1924. 

The fundamental conception of Koch may be summarised as follows : 
generally speaking, whereas on fallow land it is possible to adopt practical 
measures in order to increase the fixation of nitrogen by bacteria, it is 
necessary at the outset to find fallow land which can supply the required 
amount of energy to the bacteria to enable them to fix the nitrogen, by the 
utilisation of the organic matter of the soil, although assisted by adequate 
soil cultivation. 
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The author is decidedly against this opinion of Koch's, and considers 
that the problem of fallow land is only a part of the larger problem, of 
the nitrogen cycle and its renewal in cultivated soil 

The author has never found that on fallow land nitrogen is assim* 
ilated in appreciable quantities 

The author then gives the results of Koch's experiments on the cul¬ 
tivation in the open field of wheat, rye and meadow-grass Parallel 
tests were made on fallow and on cultivated soil, the plots being 3 metres 
apart The fertihsers used were potash salts, Chile nitrate and ammonium 
sulphate The resulting wheat crop was larger than that of the rye 
The yield of grain was proportionately larger than that of straw 

The proportional decrease m quantity of straw was probably due 
to the gradual production of nutritive elements by the soil, and especi¬ 
ally of nitiogen 

In the case of meadow-grass the vanations in yield for the different 
years of the test are larger than m the case of wheat and rye, which is 
due to the fact that the hay crop dejicnds more than wheat and rye on 
the year's precipitations 

'The average results of the tests for the four years, however, show 
that the total hay crop is about the same as that of wheat and rye 

Other tests were made by Kocii in metal cyhnders with open bottoms 
Here it was observed that in the cas^ of wheat the proportion of grain to 
straw IS about the converse ot that observed in the yield from the open 
field The fertihsers used in this case were potassium nitrate and potas¬ 
sium phosphate 

Other tests were made regarding the action of nitrogen at different 
depths ot the soil, the object of which was to compare soil weathered 
during tlu winter ind cultivated during the summer with siimlar, but 
unweatheied sod The tests weie made in pots, with potash salts and 
supLr|)hosphate The results show how easily the nitrogenous substances 
in the upi>er strata of the soil may bt made available 

Other tests by Kdch relate to the effect of sugar, cellulose and straw 
on the 1 itrogen content of the soil 

The addition of dextrose and cane sugar, continued tor a period ot 
9 years, caused an increase m yield, which increase then stopped at the 
end of the penod mentioned As regards the addition of cellulose to the 
soil (in the tonn of paper), either alone or mixed with manure, Koch found 
that cellulose alone tends to decrease the quantity of nitrogen fixed, 
but when imxed wnth manure there is no decrease, whereas the quantity 
IS increased by the administration of manure alone G B 

The Effect of Fertili:&er Salts Treatments on the Composition of Soil 

Extracts. 

bPimwAY, C H Michigan Sta Itih hu! 4 PP 1019 

Four sandy loam soils, two acid and two alkaline to litmus paper, 
were treated with fertilizer salts in the proportion of x gm of fertilizer salt 
to I kg of soil, placed in a percolation apparatus and leached twqce with 

7 — Agf, ing. 
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distilled water, after two days and also after fifteen days standing, with 
thiee litres of distilled water at each leaching. Salts nsed : KCl, commercial 
acid phos|^hate, commercial slaked linie, CaSO^, NaCl, NaNOg. Caj (PO^),^ 
CaH4 (P04)a and CaCOj, The leachings were analyzed for SiO, PjO,, SO3, 
Cl, Ca, Mg, Na, K, PcaOj, Al^^Oj and combined CO2. Chemical analyses 
of the soils are given. 

The treatments had certain well defined cfTects on the soils. Appli¬ 
cation of soluble chemical compounds to soils change niaikcdly the chemical 
composition of the soil extracts, and when these soluble constituents are 
ren oved the soil is left in a peimaneiitly changed condition. The SiO* 
of alkaline soils was found to be more soluble than that of the acid soils. 
Non-phosphate salt treatments geneiall}^ increased the amount of phos¬ 
phorus in the soil extiacts. The basic radicals of the salts, KCl, CaSC^, 
NaCl and NaKOj occuried in the second leachings in greatei quantities 
than the acid radicals, showing that a tianstormation had taken place and 
that these basic radicals were combine<l with other acids, niainl}^ as 
carbonates. Comparatively large quantities of iron and alumiiiium were 
'found in the second leaching from the CaCOj, NaKOj, CaS04, and 
phosphate treatments. All treatments except those of slaked lime and 
CaCOj left the soils acid to litmus paper. C. II. S. 

Studies on the Reactions Between Soils and Various Chemical Com** 

pounds. 

SfURWAY, C, H. Mtchigafi Sia. Tcchn. Bui 51, p 30, 3^21 

This work was designed jninuinly to study reactions between alkaline 
and acid soils of various classes and neutral salts, basts and hydrolyzing 

salts. 

100 gnis. of air-diicd soil and 50(1 cc. of solution containing, usually, 
one hundredth part of the formula weight of the cluniical u.^^ed, wire 
brought into contact, in glass conlainei.s, at laboratoi} temj'eialuie for 
one hour, and the solution separated lionj the soil nniss by decanlatiun. 
Soils used: acid and alkaline (liln.ms paper test) soils of each ot the iollow'- 
ing classes: medium sand, sandy loam, silt loam and clay loam. Chemicals 
used - KCl, K*S04, KKO3, (Ml4)^vSC)4. OCiSOj)*, CaS04,CaCIa, IMgCl^, KOH, 
Ca(OH)a, K3PO4 CaH4 (1^04),, KCaH^Oa, KaCaC)4, heClj. 

The alkaline soils generally fixed greater quantities of the cations of the 
neutral salts than the acid soils of the same class, but the degiee ol fixation 
depends upon certain soil elements,, chiefly calcium and magnesium, with 
smaller quantities of sodium and potassium, in chemical combinations that 
react with the neutral salts, and not on the reactiem of the soil. Extract¬ 
ing the eight soils with HCl. and washing, greatly reduced the quantities 
of potassium fixed from KCl b3^ the soils. These soils did not fix equi¬ 
valent quantities of calciurft, potassium and magnesium from neutral salts 
of these elements. The fixation of potassium was correlated with the 
exchange of calcium and magnesium from the soils, and the fixation of 
calcium with the exchange of magnesium, and the fixation of magnesium 
with the exchange of calcium. The fixation of potassium from KCl by 
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carbonate and non-carbonate soils, was closely correlated with the quan¬ 
tities of calcium and SiOa found soluble in 0.2 N Hd. When the acid and 
alkaline sandy loam soils Were saturated with certain cations at equal 
solution concentrations, then the fixation of the other cations used at the 
same concentration was closely equivalent. The reactions between soils 
and neutial salts were reversible in all cases studied. Much greater quan¬ 
tities of calcium weie fixed by the soils from CaCl* after these soils were 
treated with MgCl^, than before this treatment. These observations con¬ 
tain stiong evidence that the reactions involved are of a chemical nature, 
and that the chief cause of fixation from neutral salts by soils, is the 
presence of dieniical elements in combinations that icaci; with the neutral 
salts, foiming an insoluble compound with the salt cation and some soil 
acid ; and the degiee of fixation is considered to be dependent upon both 
kind and quantity oj the leactingions piesent 

l\)tas&him and cakinm were fixed from hydroxides in large quantities 
by all the soils used without equivalent exchange of soil elements; but 
a poition, at least, of the ])Otassiiun and calcium fixed from hydroxides is 
held b^ the soils in an exchangeable condition 

In eeiieial, the alkaline soils fixed gieater quantities of the basic ions 
of h\drol>iLing sails u.scd thtiu the acid sods, but a greater degiee of fixation 
was obsened fiom the li\cliolyzing salts than from the neutral salts. 
The fix«itioii ot one ion of an alkaline h> diolyzing salt as ap]>arently in- 
d< pendent oi the fix.itKm or combmation oi the otliei 10ns of the same salt. 
In the ot FCCI3, the iron fixtd by the siiils was nearly piopoitional to 
the cakmni f<»urid m the soil extracts, showing that this reaction is 
mainK netilialization the IlCl ])roduced and pucii>itation ol iion as 
Fc (011)3. 

Aminis 01 acid radicals of the salts used that form insoluble compemnds 
with calcmni and magnesium weie fixed hy the soils, but anions of salts 
that foim soluble coinjtoiinds with calcium and magnesium are not fixed 
by soils, at least not to anv gieal extent 

Coaisc* ]>atlicles of limestone may lie present in soils where the fine 
material ii’ey be acid. 

Fixation of basic 10ns or elements bom salts, is not «i distinguishing 
characteristic of acid soils. 

The leactioii betwwn soils and cbemical compounds, especially with 
refeicnce to products found and soil fixation, depends chiefiy upon the 
manner ot dissociation of the conijxnmds used foi tlie treatments and the 
solubilities of the jiossible combinations. The magnitude ot the reaction 
depends upon the quantity relalionship lietween the reacting compounds. 


Studies on Active Bases and Excess Adds in Mineral Soils. 

SrURWAY, G H, Michigan Sta. Tech BuL 57, pp 27, 1922. 

The object of this research was to deteimine the neutralizing value of 
soils tor acids and alkalis, using the hydrogen electrode as the end-point 
indicator. In the titration work, lo gms. of soil were placed into each of 
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several beakers, the ntunber depending Upon the range to be covered 
o.i N equivalents of the different reagents used were added in quantities 
of one to lo cc, and sufficient neutral, distilled watet was added to each 
beaker to raise the liquid volume to 50 cc. Soils usedmedium sand, 
sandy loam, silt loam, clay loam and a miscellaneous series of soils. Rea¬ 
gents used : Ca(OH)a, Al^CU and HCl. 

The neutralizing value of soils for acids and alkalis may be quite ac¬ 
curately determined and methods are given for this purpose. When soUs 
are treated with Ca(OH)2 the reaction proceeds slowly and comes to an 
equilibrium on P* 7.00 with the quantity of Ca(OH)a required in at least 
24 hours, but in the presence of an excess of Ca(OH)a an equilibrium 
was not obtained in three to eight days, indicating that this further reac¬ 
tion continues for a long period of time. Ca(0H)2 forms salts with soil 
acids. A soil acid equilibrium may be obtained in about three hours in 
the presence of an excess of the acid, and this equilil)rium is quite constant 
over a period of se\'eral days, showing that a xathei shaiq> distinction may 
be made between reactive and inactive soil bases. Weak soil acids aie 
split off when soils are heated with strong acid^. There is a direct correhi- 
tion between the base-acid ratio of soils and P* This base-acid ratio in 
soils is believed to l)e of great scientific and practical importance. 

C. H, S. 

The Decomposition of Organic Matter in SoUs. 

Starkey, R 1/ (New Jeisey Agriculturol Kjqjenniei.t Slation) Sot/ 
Science, Vol XVII, No 4, pp { 7 tables, figs bihliogniphy Baitimoie, 

Md., 10-24 

The author has investigated the decomposition of cellulose, dextrose, 
rice straw, alfalfa, dried blood, and a mixture of inyceliinii and fungus 
spores, in one and the same soil and in different soils, measuring the 
intensity of decomposition by the formation of carbonic anb\ (lnde. It 
was found that, in spite of what lias been said to the contrary, this method 
is a good index of decomposition. 

In the same soil, decomposition varies according to the various sub¬ 
stances contained therein, and is very rapid in fertile soils After two days, 
the following were eliminated as carbonic anhydride . 35 % of the dextrose 
carbon, 26 % of the alfalfa, 19 % of the mixture of fungi, ib % of the rice 
straw, 7 % of the dried blood and 0.5 % of the cellulose. Decomposition 
attains its maximum during the first few days. 

The speed of decomposition varies accoiding to tlie substances ; the 
slowest is cellulose; then follow rice straw, alfalfa, fungus mixture, and 
dried blood ; glucose is the most rapid of all. 

Nitrates accelerate the decomposition of rice straw and cellulose, but 
have no effect on alfalfa. Rice straw tends to diminish the soluble ni¬ 
trogen of the soil, whereas alfalfa and dried blood increase it. 

Fertile, and almost neutral soils in general, decompose the organic 
matter more quickly than the less productive and the acid soils. The dif¬ 
ferences in the power of decomposition among the various soils, however, 
are not very great. A. F. 
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Methods of Studying Stxil Acidity. 

Tidmoius J W and Pahkke F W (Alabama Polytechnic Institute). 
Methods of Studying the Strength of Soils Acids Sotl Science, Vol XVIII^ 

4, pp 331*338 Baltimore, Md , 1924 

The three methods: Truog's acidity, sugar inversion, and hydrogen- 
ion concentration, give similar results, which proves that the hyrdrogen- 
ion concentration in soil solutions is to a great extent caused by the acidity 
of add silicates 

By maintaimng a constant specific resistence and hydrogen-ion con¬ 
centration, the presence of acid soils greatly increases the sugar hydro- 
lyj^is, without the influence of the solid phase being observed. Probably 
it is a question of a hydrogen-ion concentration greater at the surface of 
the soil partide than in the solution. A, F. 

Investigadons on the Changes in Soil Solutions during the Plant-Growth 

Period on various Ploughed Fallow Soils. 

TRcmiMOKF, A W jouYnal fur lindwiftschiifthche Wissensihart. No ()-io. 
Stalt TochuK. 1 l^iblislwrs, Moscow, 102^ 

The author has obtained soil solutions from various paits of the 
exiHjriincntal field of the Moscow Agticullunil Academy during a dry and a 
moist period of plant growth, by Prof. A. G. Dojarknko’s ** petroleum- 
emulsion method and subjected them to a careful chemico-physical test 
by the same ex^H^iniental method The chief results may be sunimansed 
as follows • 

(i) The concentration of the soil solution increases until the middle 
of the growth j)eriod, and decreast^s again towards the end On dbsolutdy 
fallow land the concentration is three tunes stronger than on recently 
ploughed land 

(а) The osmotic pressure, which is likewise 4-5 times greater on 
purely fallow land than on that recently ploughed, also attains its 
niaxmmm during the growth jx^riod. 

(3) The nitrogen content of the nitrate is likewise at its highest 
in the middle of tht suiniiier, and greater in purely fallow land than in 
lecently ploughed land. 

(4) The relative K, Mg and Ca content is equalised and causes a 
buffeiiug '' of the soil. 

(5) Anions are in excess of cations 

(б) The hydrogen-ion concentration was in all cases nearly neutral 

and was only occasionally inclined towaids acidification, but always within 
tile optimum limits foi plant life Goi:rner 

Soil Colloids, their Actiou on Lime and Bicarbonate of Ume. 

Vincent, V (Quituper) Emploi rationnel dt la chaux ct dii calcaire dans 
les sols argiUiix 011 ncidos. Association fran^aise pour VAvameinent des Sciences 
Congf^s de Bordeaux. 1923, pp 1023-1025, published at Paris, 1924 

The combination of lime (CaO) writh alumina (AI2O3) torms an 
insoluble tricalcic aluniinate ; with gelatinous silica (SiOj*) an insoluble 
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tricalcic silicate; and with ferric hydrate there is no combination, bttt 
adsorption. 

As regards the organic matter of the soU, there is a formation of huniate 
with the acid part and a calcic combination with the nitrogenous hydrocar¬ 
bon remaining, which may fix at the most lo % of its weight of CaO. 

In some soils, the protKirtion of CaO fixed per kg. of soil is 20 grams, 
whereas if calcium bicarbonate be applied the soil only retains 3 grams 
of CaO. 

In the Brittany granite soils, the acidity determined by calcium 
bicarbonate is due almost entirely to the organic matter and not to 
alumina. 

In practice, Vincent advises the following applications. lime, to 
precipitate the colloids of a clay soil and thus make it easy to till and 
permeable to water, limestone (carbonate of lime) to neutralise the acidity 
of a humous soil. 

Soils are alkaline when the ratio: lime soluble in acetic acid . i % 
organic matter is about 9 % 

To Brittany soils of average richness in organic matter {^,0-40 grams 
per kg. of soil), 1200 kgs. of pure carbonate of lime, or its equivalent of 
570 kgs of hme, should be applied annnallv 


Dr PiKRKj. LAurE. 


Effects of Lime on Decomposition of Soil Organic Matter. 

WhiTK J. W, and Hoepen F. J. (Department of Agronomy, Pennsylva¬ 
nia State College) Sotl Science, Vol XVIII, No 3, pp 201-218, i bibhography 
Baltimore, Md, 1924 

The expellence ot foity years shows that there aie no fundamental 
differences l^etween the action of quicklime and that ol ctushed lime¬ 
stone on soil organic mattei. Both substances, apjdied in quantities 
eight times greater than that used for calcareous soils, gave a consideiable 
increase in nitrogen over that in soils not treated There is no sign what¬ 
ever of any destruction of organic matter by the quicklime, os might 
have been feared Indeed there is a greater pre.servation of nitrogen and 
organic matter with Hme (in the form of quicklime or limestone) than in 
soil not treated. A F. 


Method for Testiiig Artificial Fertilisers. 

{Metkode mr Untersuchung der KunstdUngem%Uel) Compiled and publish¬ 
ed by the German Fertiliser Manufacturers' Association (** Vert'iu Deutecher 
Diingerfabrikanteii "), VI. Edition. Publ by F Vieweg, Son & Co , Brunswick, 
1925 


A laboratory book for chemists engaged in testing fertilisers. 


SCH. 
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Biological Propeflies of Soils. 

The Protozoan Fauna of the Soils of the United States^ 

Ai,uSf>N R* V. (Roth nnste^l Kx»)erime’:t Sl>iiou). Soti Science, 
VoU XVIII No. 5, ])p, 33^^352, I fig. bibl. BalUmon, M., 

The examination of a series of soil samples taken in various parts 
of the United vStates sli )ws considerable uniformity in the distribution 
of the more important flagellates, ciliates and rWzopods. Heteromia 
sp., Cercomonas d >p. and Cicomonas sp. were found in all of them; Di- 
mastigamoeba gruheri in 95 % ; and Sainouron in 65%. In general, the 
types of genera were similar to those met with in England. 

As regards tlic quantity of protozoa present, on the contrary, the 
autlior obtained rather low figures as compared with those obtained in 
England , the ciliates esi>ecially were scarce or absent The maximum 
number of flagellates was 10,314 and the minimum 15; and the amoe¬ 
bae varied from 3,114 to 22 In some cases, all, or almost all the pro¬ 
tozoa were found in the cyst stage. 

The tollowing conclusions may be drawn : It is considered that the 
protozoa cannot act as a limiting factor, especially in conditions of par¬ 
tial sterilisation. Now, following on the author's investigations, tile 
query may arise as to whether this depends, not on the lack of the 
V .opacity of the protozoa themselves to act as a limiting factor, but 
rather on their limited njnib , owing to which they can exert no deci¬ 
sive influence A. F 

The Density of Unicellular Organisms. 

\l,l,lsoN R. V. Annals of Applied Biology, XI, pp. 10.^4. 

When it IS desirable to calculate the total mass of the micro-organic 
population of soil or other media, a knowledge of the density of cells, cal¬ 
culated from numbers and diiiiensions, is ira|X)rtant. The author measures 
the rate of fall of unicellular green Algae (Scenedesmus sp.) in water and 
calculates the density therefiom by the foi inula of Stokes The mean 
density of that organism was found to range between 1.07 and 1.15. The 
density of certain unicellular ammah is also reported. By applying the 
formula of Hehntkr and Richmond to the values for density, the percent¬ 
age of dry matter has been calculated P* H. H. Gray. 

The Action of Protozoa on Bacteria when Inoculated into Sterile Soil, 

CuTtER, D W , Artnah of Applied Biology, X, pp 137-1 1923 

Proof that Protozoa are normal agents that keep down bacterial 
numbers in field soil is adduced in an experiment lasting 21 days wherein 
soil sterilised by intermittent steam is inoculated with : 

(a) Bacteria alone; 

(b) Bacteria and a species of Amoeba ; 
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{c) Bacteria and a species of Flagellate, with the following results: 

(а) Bacteria alone rose to 214 millions per gramme on the 6th day 
and maintained a level of 160-135 millions from 8-21 days, 

(б) Bacteria with amoebae present rose to 177 millions at the 3rd 
day and fell to 66 millions on the 8th day, fluctuating between 70 and 30 
millions up to the 21st day. 

(c) Bacteria with flagellates present rose to 100 millions on the 7th 
day, fell to 50 millions on the i6th day, and fluctuated between 40 and 70 
millions up to the 21st day. 

Protozoa were in the active (trophic) form during the 15th 21st days 
of the experiment; the normal relationsliip between them and the bacteria 
thus appears to have been maintained* 

P. II H. Gray, 


A Onantitative Investigation of the Bacterial and Protozoan Po¬ 
pulation of the Soil, with an Account of the Protozoan Fauna. 

CuTlyER, I) W , M CRUMP, and II Sani>()X Jran^ Roy Sol 

Land Ser B Vol 211, pp 317-340,1022. 

The results are given of 365 consecutive counts made daily, tiom July 
5th 1920 to July 4th 1921 of the numbers of bacteria and of six species of 
protozoa in a normal field soil. The soil samples, consisting of a mixtuie 
of six cores 9" deep, were taken from an exi^^erimental plot that annually 
receives 14 tons of dung per acre, two feet, separating adjacent cores so 
that variations in numbers ol micro-organisms due to unequal distribution 
might be avoided. The bacteria and protozoa were counted by dilution 
methods, which are described, using Thornton's count medium for the 
former, and Cuti,er’s technique foi the protozoa. A summary oi the com¬ 
plete data obtained is given in tabular fonn. 

Both the bacteria and the protozoa weie found to fluctuate gieatly 
from day to day ; these fluctuations could not be conelatcKl with meteor¬ 
ological or soils conditions. Seasonal changes in the soil micro-organic 
population are found to exist in addition to daily variations in numbers. 
Both bacteria and protozoa weie at their maximum at the end of Novem¬ 
ber, and at a minimum during Februaiy, Temperature and rainfall were 
not found directly to influence these seaM)nal changes A comparison is 
made between these seasonal fluctuations in field soil and similar changes 
occuriug in aquatic organisms. 

An inverse relationship was found to exist between the numbers of 
bacteria and active (trophic) amoebae in 86 % of the total observations. 
A two-day i)eriodicity, more marked in March than in July 1921, was 
shown for the active forms of one species of soil flagellate, Otcomonas 
iermo. Auto-intoxication is suggested as a possible cause for this periodicity 
at certain times of the year, but not for the whole period under 
observation 


P H. Gray. 
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On the Partial Sterilleatioii of Peat* 

Demoi/:>n, a (l^aon) Association fran9aise pourl'Avancetnentdes Sciences. 
Congr^ de Bordeaux, 1923 Published in Paris, 1924, pp 1025-1026. 

Peat, after being heated for a quarter of an hour at loo^C, instead of a 
partial sterilisation of its microbic reactions, shows a suiier-activity in the 
form of an increased discharge of carbonic anhydride. 

Why is peat passive in its natural state (before heating) ? 

The following are the results of M. Dolomon's experiments . 

1. The liquid with which the peat is impregnated contains no sub¬ 
stances which obstruct microbial development. 

2. Chemical antiseptics such as carbon disulphide, toluene and 
naphthaline leniain inactive 

3 After boiling a culture, the microbial phenomena are intensified* 

4 The acid reaction of peat in chalky soil is P® = 6.4 to 6.8. No 
neutralisation take.s place 

It is conchwh'd that the ix»omes.s of the mass in nutrient elements 
prevents leaction in peat 

The lesults of heating aie 

(а) The formation of ammonia in the cores of soil; 

(б) the incicased solubility of the mineral substances (o 30 gms. to 
1.20 gms), among which phosphoric anhydride (PjOj) and ]>otash {K, 0 ) 
beamie soluble 

The addition ot mineral fertiliseis is therefore a primary condition for 
rendering pe*it scnls [>roduc1ive Pir,RKE Larue. 

The Influence of Nitrifying Bacteria on the Growth of Barley. 

Fred, E B (rniversity of Wisconsin) Soil Science, Vol XVIIT, No 4, 
pp fig*’ *2 Baltimore, Md , i<}2i 

Giowtli tests on Skive solution, in which calcium nitrate w^as sub¬ 
stituted by ammonium sulphate In some of the pots a cultuie of ni¬ 
trifying bacteria was added Tlie yield of barley in the pots to which 
the nitrifying bactena were added was almost double that of the check. 
The beneficial influence of such bactena is therefore proved A F. 

Nitrification in South African Soils. 

Haxx T. D (S<'hool of Agriculture and Expenment Station, Potschef- 
stroom) Soil Sr lence, Vol XVIII, No -i, pp 219-235, bibl Baltimore, Md , 

1924 


The author continues his investigations on the nitrifying power of 
30 soils in the Transvaal, the partial results of which were published in 
this Review (Vol Xll, No. 4), and lias now been enabled to draw the 
following general conclusions: 

The factors which influence nitrification in the climatic conditions 
observed by the author, more than the temperatuie, are moisture and 
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aeration. The seasonal dianges show that there is a production of ni* 
trate which would be sufi&cient for the majority of the crops in such types 
of soil, and this explains the small effects obtained with nitrate fer¬ 
tilisers. 

It appears that the drying of the soil in the winter season, and the 
frosts also, increase tlie nitrifying power when conditions become fa¬ 
vourable again for nitrification. Nitrification is scarce in samples taken 
at a depth of about 30 cm. and is almost nil at a depth of 1.80 m. 

In acid soils also nitrification is good and not improved by the ad¬ 
dition of lime. It was also satisfactory, except in two cases, in soils 
under tobacco, in which the subsoil nitrifies better than the surface soil. 

A. F. 


Investigations on Azotobacter. 

NiEMI^YER Iv. Azotobacter Stiuiien Botanisches Atchiv, Vol VTI, Parts 
5-6. Konigsbt'rg, i 92 

The author’s investigations are divided into two parts. In the first 
the problem is considered from the ecological and the botanical-geograph¬ 
ical point of view. The subject of these preliiniuary investigations is 
the diffusion of Azotobacter in the various soils and the conditions neces¬ 
sary for its development. In the second part the problem is considered 
from the morphological point of view and its historical development. 

The presence of Azotobacter in soil is mostly influenced by the aeration 
and chemical reaction of the soil. Azotobacter was found in 54 % of the soils 
analysed, the acidity of which was determined by the Whkrry method. 

The limit of soil acidity concomitant with the presence of Azotobacter 
was found by the author to be Pa 5, whereas that of alkalinity could not 
be determined in the soils examined. 

Azotobacter was found in 74 % of cultivated .soils. Those in which it 
was impossible to detect the presence of Azotobacter all showed less than 
Fh 5*5 of acidity. 

The difference in percentages as regard.s uncultivated and cultivated 
soils respectively, is due to the fact that among the first some showed clearl> 
acid reactions, and others, though from a biocliemical point of view fulfill 
the conditions necessary for the development of Azotobacter, were found to 
be insufficiently aeiated. Tilled soils are aerated by ploughing and only 
in exceptional cases do they show acid reaction. 

Azotobacter was also found in roads ; newly formed fields may therefore 
be easily infected. Azotobacter was likewise found in the Islands of Juist 
and Heligoland, as well as in the waters of the Noith Sea, some yards 
from the shore (Juist Island). 

As regards morphology and the history of the development of Azofo* 
bacier, the experimental material was supplied by two species from Muen- 
ster and Juist; they presented no appreciable morphological difference. 
The pigmentary formation was found to be more marked in the Juist than 
in the Muenster species. In neither case was it possible to establish any 
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telation betweeti the lime content of the soil and the formation of the 
pigment. 

In the Muenster cultures, ceUs free from glycogen were observed, these 
cells having appendices of rod-like from, which, as regards colouring mat¬ 
ter and reagents, behaved like the cells themselves. No further develop¬ 
ment of such formations was observed and their importance seems 
doubtful 

In the works of Whnis and Smith Azotohacter is studied under se¬ 
veral forms, which may be classified in 3 distinct groups • (i) Developed 
forms ; (2) Regejierated forms , {3^ Symx3lastic and combined forms. 

A. F. 

Bacteria which fix Nitrogen in Vesuvlan Soils. 

Riccardo, S. (Institute of Agricultural B icteriology in the Royal Higher 
School of Agriculture, Portici) First contribution to the knowledge of bac¬ 
teria wliich fix nitrogen in Vcvsuvian soils. Annali della R Scuola sup d% agr%- 
colixita %n PofHci, Seri(*s II, Vo\ XVIII. pp 1-30, figs 3, bibliography Por¬ 
tici, 1923, 

The object of this work is to examine the result of a successive 
application of scliizoinycetic species in Vesuvian virgin and sterile soils 
before the growth of a gae, licheas and mosses. From the results, on the 
completion of the investigation, it will be possible to determine whether 
or not there exists a succession of those pre-eminently agricultural proces¬ 
ses (putrefaction, iutritic<ition, denitrification, fixation of nitrogen) and 
also whether there are soils in which such process do not take place. 

In the Vesuvian plain soils, besides B, amylobacter, there are many 
rounded forms wliich must in all probabibty be classed with the so-called 
niiro-bacteria, on the other hand the uitiogen fixers are absent or 
extremely rate at a height of 310 m and also of 878 m. 

Six species of idtrogen fixers were isolated , one of these, an anaerobe, 
corresi>ouds to B, amylobacter, hence it may be concluded that the anaero- 
nitro-baeieria come within the group oi such bacteria ; investigations must 
be made however in order to discover whether the other tyi^s isolated at 
various heights arc in every respect identical with the t^ pc isolated on the 
said plain and heights. 

Among the other species having the common quality of fixing nitrogen 
and of being aerobic, three belong to the schizoniycetcs and two, most 
probably, to the Mycoderma genus. The s>'stematic position of these spe¬ 
cies and the relations between them and those considered as belonging to 
the Azotohacter genus will form the object of further research. 

A. F. 

The Streptotriceae of Vesuvian Soils. 

Riccardo. S (rnstitutc of AgfieidluKil Bacteriology. Royal Higlv r wSchool 
of Agriculture, Porti<4) Annah della R Semda sup di AgrttoUura tn Porhei^ 
Scries II. Vol XVIIT, pp i-M Portict. 102^ 

In the Vesuvian soils which were most affected by the action of the cin 
ders of the 1906 eruption, the streptotriceae are not numencaliy great. 
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The author has isolated a species which may be considered to be 
Actinomyces chromogenes Gaspanni alhus L., e. N 

It has no pathogenical power *but seems to have a certain capacity 
to fix nitrogen. A, F. 

Some Protozoa from Soils Collected by the Quest Expedition 

( 1921 - 1922 ). 

Sandon, H , and Ltttixk, I) W Journal Linman Socufy Zoology XXXVI, 
pp 1-13, 1924 

Soils collected from widely distributed localities in the Atlantic Ocean, 
(St. Paul's Rocks, South Georgia, St Vincent, Elephant Island, Tristan 
da Cunha, Gough Island, St. Helena and ^ an Miguel, Azores) were totmd 
to cont’jn t37pes of Protozoa mostly identical with those found in English 
soil and soils from other parts of the world. The soils which had been 
cultivated for manv years cont ined the richest protozoan fauna A total 
of 92 species were identified. P H H. Gray 

On the Development of a Standardised Agar Medium for counting 

Soil Bacteria. 

Thornton, H E. Annah of applied Bioh*g\, TX ])}> \<)iz 

In order to make an accurate estimate of fluctuations in the numbers 
of soil bacteria, a medium is required which will give constant results, 
be reproducible at different times or by other workers, and allow in a single 
soil suspension the development of numbers differing only witlun the limits 
of random samphng vanance This constancy in results with a plating 
medium depends mainly upon the following factors 

A The composition of the medium must be constant 
B There must be little inteiference between developing colonies , 
e g rapidly spreading colonies must be checked 

C The growth of fungi must be kept down 
D There should be only slight variation in h>diogen-ion concen¬ 
tration Reproducibility has been obtained for the medium by the use 
of pure chemical compounds and such constituents as will not change ap¬ 
preciably the reaction in an agar substrate The medium heie developed 
also represses the rapid growth of B detidrotdes over the surface of the 
agar by reducing its rate of multiplication, and the development of fungi 
is considerably checked 


The medium has the following 

composition 



K2HPO4 

I 00 gm 

KNO3 

05 

gm 

MgS047H„O 

0 20 » 

Asparatritic 

05 

• 

CaU2 

0 10 >* 

Mauiiitol 

. 1 0 

» 

NaCl 

0 10 » 

Agar 

12 0 

» 

FeOj 

0 03 » 

H^O tf> 

1000 

cc 


The method of its preparation can be c^arefuUy standardised in order 
to produce comparative results. The following technique was finally 



xmw^ATtov^At Bocmtr sotL mtmcn 43 $ 

adopted* The KaHP04, KNOj^ and asparagine are dissolved in distiOed 
water; the MgS04, CaCl^, NaQ and -Pea3 added from standard solutions 
in the order named. Tte agar is then added and dissolved in the steamer 
at lOO^C . 

At this temperature the medium is filtered by passing it twice through 
a layer of cotton wool. To the filtrate the mannitol is added : at bo^C. the 
reaction is adjusted to Ph 7.4 with Brom- Thymol Blue, and the tubed 
medium is sterilised for 15 minutes at 15 pounds pressure. The optimum 
temperature and time for incubation with this medium is found to be 
2 CfiC, for 10 or 12 days. P H. H. (tRay, 

Soils and Vegetation 

Deficiency in Nitrate caused by the applicadon of Wood Waste. 

Arriikvius. O , Bit 1 ill dv nitratbritot istadkommeu geiiom iiiblnndning 
traavfall Medd 270 frin Centralanstalten for jordbruksforsok 

The author describes an instance of a market garden which was com¬ 
pletely ruined by a “ compost ** of wood shavings. Cucumbers, tomatoes, 
lettuce, strawberries, etc , showed evident signs of deficiency in nitrate and 
finally i>erished 

An apphcatioii of nitrate fertiliser prevents this result. Frequent 
dressing with nitrate in solution is suggested. A. 

Soil Reaction and Yield. 

ArrhEntiT'S, () Markreaktioii ot h skoideutbyte Medd 278 Iran Centra.J- 
anstalU-xi foi jordbtuksforsok 

The author shows that the various cultivated crops have diffeicnt 
requirenieiits as regards soil reaction. Various growths of the same species 
of plant even may show differences That the results of the pot-tests are 
also applicable to field crops is proved by fit Id tests. 

The author proposes the following methods for utilising to the utmost 
the results obtained 

(1) To cultivate those plants whicli respond to soil reaction, 

( 2 ) In special cases to adapt soil reaction to the plants it is desired 
to cultivate, 

(j) As a third possibility it is proposed to use various kinds of 
plants on different types of acid soils. A, 

Recent Investigations regarding the Utility of Stable Manure Nitrogen 
In Field SoUs. 

BarxheIv, CUi Nyart- undeisokiungar rorandi sUllgcxisakvavc ts utnytt- 
jande i 4 keijordeii K Lantbruk^ Akcul Hand! o fidskr 1025 

The author refers to earlier observations, and shows that the increase 
in the number of micro-organisms, which should result from stable manur- 
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ing, probably has no influence on tbe microflora of the soil, for the propor¬ 
tion of the microflora is generally alread}" established. 

The author would therefore attribute to stable manure not a direct^, 
but an indirect biological influence. 

Tests made at the Swedish Central Agricultural Station show that the 
ammoniacal nitrogen in stable manure is nitrified during the first year. 
The organic nitrogen on the other hand dissolves very slowly, as was proved 
by tests with stable manure freed from ammonia. Stable manure there¬ 
fore is a very important source of nitrification only during the first year. 

For decomposing cellulose, ammoniacal nitrogen is of much greater 
importance, as was shown by Bakthei, and Bengtsson. This therefore 
is another indirect influence of stable manure and not, as was formerly 
believed, an accelerated decomposition of cellulose through the impor¬ 
tation of cellulose-fermenting organisms. A. 

Soil Acidity and its Relation to Ammoniftcation and Nitrification of 

Woodland Soils. 

CeaRKIC, H R [Oxford Forestry Memoir No. 2) 21 ie Indian hotester, Vol. L, 
No. II, pp. 580*503. Dehra Dun, IT. P., India, 

The close relation between the plant and its habitat is well known and 
that the reaction of the soil is an important factoi in plant distribution, 
the growth of each type of plant being most successful within a specific 
reaction. 

The total acidity of a soil is a quantity factor, measured by the amount 
of the base required to combine with the whole amount of acid present. 
The active acidity of the soil, the concentration of hydrogen-ioas, is, on 
the other hand, a measure of the intensity factor of soil acidity. 

In correlation Ix^tween soil types and forest types and plant associa¬ 
tions, the activity of the microflora of the soil is a significant factor. The 
organisms which bring about ammonification and nitrification are of great 
importance, and a study of these bacteria with regard to hydrogen-ion 
concentration is of value. 

The author in his studies employed Giulespie’s method for estima¬ 
tions of hydrion concentration, and Ht’TCHINSON and McBknnan's to 
determine the lime requirement. The estimation of ammonia was made by 
Matthew’s method, and the determination of nitrates by means of phenol- 
disulphonic acid., 

A definite relationship was found between the lime requirement of a 
soil and its organic content. The pH value of a soil growing a forest is 
least acid when the forest is in full growth. The accumulation of ammo¬ 
nia is greater in very acid soils than in slightly acid or neutral soils. The 
ammonia of a very acid soil is liable to rapid fluctuation. Nitrate is present 
in measurable quantities in very acid soils and is apparently independent 
of reasonal changes, under the conditions of the author's investigations* 
in which the soils studied were taken from woodland. 


W. S. G. 
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Ttie Effect on Crop Yield of Mixing Ught Sandy Soil with Meadow 

Marl, Low Moor and Clay SOiis. 

GjcRI^ACH, Landw. JahrbUcher, Vol, Oi, p. 153. Leilin, 1925 

The author’s investigation on this subject in Mocheln and Bromberg 
showed that in general the very beneficial influence of meadow marl, clay 
and^low moor soil on unfertilised plots is greater than on feitiliscd. On 
the other Ixand the deleterious effect of an admixture frequently becomes 
very evident, especially on unfertilised plots. The advantage of such mix¬ 
ing, from results obtained in Mocheln, seems somewhat doubtful, but the 
results obtained in Bromberg were rather more favourable By the use 
of clay and low nicK)r soil the deposit seems to Ije improved, yet the result 
in this direction are not uniform. Meadow marl, clay and low moor soil 
should act directl> as a fertiliser on the light sandy soil, poor m nutrient 
substances. It must also be considered that soil leaction is greatly in¬ 
fluenced by these additions. 

In any case, only after the question of the advantage of the process 
has been proved, can it be decided whether, and to what extent, the ad¬ 
mixture of certain substances to a sandy soil is advisable. 

Niklas. 


KfTec't of Saits on the Intake of Inorganic Elements by the Blant. 

Hoa<;i,anj), J). R and Martik, J C. of Cahfortna, College of 

Agfuulime, leihnual Papet No 8, pp 26, tables 7, figs. 5. bibliography Ber¬ 
keley, Cal., 1024. 

The authors carried out a serits of experiments to study the effect 
of alkali soils or solutions on the chemical system of the plant, in order to 
obtain a better understanding of the relation ot the^ plant to the medium 
in which it grows. Tlie ex]xrjnients were made on barley, be'aus, peas and 
puni])kins. Atteuitieiii is drawn to the' variation of the- effects of salts on 
plants ae'cording to environment, temix rat lire, humidity, etc. 

Sodium chlori* e aiiel sodium sulphate tended te) dte'rease the absorp¬ 
tion of calcium, magiusium and }K)tassium. When sodium chloride is 
used, sodium anel chlorine may be abseirbcd and stored by the barlev plant 
in relatively large quantities In the case of sodium sulphate, the sulphate 
ion is removed less rapidly from solutiont han the chlorine ion , this is Inie 
for barley, cucumber and melons. 

Observations were made on tfie effect of salts on the reaction and buffer 
Systems of barley, jxas and pumpkins. Rapid and extreme changes iii 
the reaction of the sap expressed from the roots were caused by the addi¬ 
tion of sodium bicarbonate to the culture solution. Calcium chloride pro¬ 
duced changes in the reaction and buffer effect of the plant juices. Bar¬ 
ley and pumpkins were influenced in opposite directions. Neutral sodium 
salts caused slight changes in reaction and titration values. Sodium nitrate 
increased the alkalinity of the root sap, with accompanying injury similar 
to that induced by sodium bicarbonate. 
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A brief general discussion of certain phases of alkali injury to plants 
is given. W. S. G. 

The Natural Increase of Metal Salts and other Inorganic Compounds 

in Plants. 

Von blNSTow, O , Die naturhche Anreicherung ij<*n Metalhalsen und anderen 
anorgamschen Vevbindungen in den Pftanzen Vcrlag des Repertoriums, Bc-rliii- 
Dahlf‘m, Ribeckstrasse, 4^, 150 pp , 

This work reviews the plants which are associated more or less to a 
soil of a definite chemical composition, or at least prefer such a soil, and 
further indicates those plants which are enabled to draw from or to increase 
one or more of the constituents of such a soil. Schucht. 

The Effects of Additions of Nitrogen, Phosporus and Potassium on 

Nitrogen Economy. 

Morris V JI (Ohio Agricultural Bxpcnuient vStation) Sod Science, 
Vol XVIII, No 2, pp ^*>7-07, bibl B.iltuiiore Md, 1921 

Nitrogen is one of the most importcint plant constituents, it is 
the most costly, and is also easily lost in leaching Hence the great util¬ 
ity of investigations directed towards preserving the nitrogen left in the 
soil, and the most scientific method of its application 

Tests covering a period of 30 years in a fine sand and silt soil, with 
quinquennial rotations of maize, oats, wheat, clover and Phleum pratense, 
have shown an average loss of 22 % of the original supply of nitrogen 
Plots treated with lime lost similar quantities of nitrogen to those whicli 
were not treated ; in the last 10 years the loss was greatei even, in those 
treated. 

The use of fertilisers (potassium chloride and acid phospliates) re¬ 
sulted in a preservation of mtrogen directly proportional to the increased 
yield due to the fertilisers themselves. In this case the lime increased the 
quantity of nitrogen preserved bv appliaitions of fertiliser A F 

A Critical Enquiry into the Fixation of Nitrogen by Green 

Algae. 

BkisTOI-* MUklKl<, B and Pv(,K, 11 J , ^nnah tif Ipphed Biolo^v. X, 37S- 
4c^ 8, i<u^ 

Wann's conclusions that G.qlti Algae were capable of assimilating free 
nitrogen from the air in the presence of nitrate ^ and glucose, were tested 
with pure cultures of four species of Green Algae under conditions almost 
identical with those used by Wann ( imer, Journ. Bot. VIII, 1-29, 1921). 
The method of chemical analysis used by Wann for media containing ni¬ 
trates is sfiown to be faulty, and the probable source of error is indicated. 

In this experiment the average percentage recovery of nitrogen was 
or the cultures 99.28 per cent., and for the controls 99.25 per cent. 

P. H. H. Gray 
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Aetation of Soil Moisture and Available Nitrogen to the Yield and 

Protein Ck>nteat of Wheat. 

Nkidig a. B. ami Snyder R. vS. (Idaho Agricultural Experiment Station). 
Soil Science, Vol. XVIII, No. 3, pp. 173-179. Baltimore, Md., 1924. 

The results of the authors* previous investigations were that, moist¬ 
ure is the chief factor in wheat production and also as regards protein 
content, provided that sufficient nitrogen is available. The present in¬ 
vestigations prove that a high percentage of moisture in a soil containing 
sufficient available nitrogen, gives an abundant wheat yield with a high 
protein content. If on the other hand, under the same conditions, the 
moisture is deficient, there is a lower yield, but witli a still higher protein 
content. This last factor may be attributed to grain shrinkage. 

If, with good moisture conditions, the nitrogen is insufficient during 
the period of heading and ri})eniiig, but high during tlie first periods, there 
is an abundant yield with a low protein content. If. on the other hand, 
while nitrogen remains the same, the moisture is deficient, the yield is 
low ami the protein content varies with the amount of grain shrinkage. 

Under natural conditions, abundant rains evenly distributed over 
the growtli period, with an average soil, give a high yield with a low pro¬ 
tein content; in the same conditions, with a very fertile soil, there is a 
high ]irotein content if th*' nitrogen v/as available throughout the life 
cycle of the platil, A soil in which wheat is continually grown jiroduces a 
larger yield of grain when raitis are plentiful, especially if these are scarce 
during the heading and rii>ening period. In general to obta i an abundant 
yield of good quality, suitable conditions as to soil moisture and high fer¬ 
tility an.* necessar\' 

A. F. 

The importance to Plants of Nutritious Soil Substances with Inter¬ 
changeable Bases and the Influence of Lime on Absorbent Soil 

Substances. 

NoSTn7., A , iMHiiw Veri^uchsiitationeH^ 103, 130. ^025. 

The authors investigations led to the conclusion that when an 
interchange of ba,ses is impossible, thi' nutrient substances combined 
with bases can only assist the roots by attacking the absorption agents, 
whereby at the same time the absorptive power of the soil is weakened. 
This reaction proceeds rather (piickly so long as zeolitic substances satur¬ 
ated with bases are present, hut this easily attackable part is small. In 
field soils there are scarcely any aluminium silicates combined with bases 
available. hence without an interchange of bases the available absorbent 
nutrient substances of the soil are not sufficient to ensure abundant nu¬ 
trition. A corresponding carbonic acid-lime content of the soil acts as 
a btiffer, in the sense that it prevents the decomposition of the zeolitic 
aluminium salts containing water, and thereby the soil s pfiwer ofabsorp* 
tiou is better ensured. 

NiKIvAS, 


8 '— A^r. ini(. 
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Injury caused to plants by Mixing Sawdust with the Soil« 

SOBD 3 $RBAt 7 M, 11 G , and Barthbt., Chr Inverkan p 4 vaxtligbeten av 
trkavfall i jorden. Medd 271 fr 4 n Centralanstaltcn for fdrsOksv^endet p 4 
jordbruksomr&det 

During the war, sawdust was generally used as a stable-litter , it is 
still so used to a great extent in the sawmill districts of Sweden. 

The authors show that arrest in plant growth took place through 
applying sawdust to sandy soil, 2 % of cellulose completely stopping the 
nitrification of an otherwise normally mtrifying soil This stoppage was 
of long duration. It is not caused by resms or similar substances, but 
is more probably due to the capacity of cellulose compounds to use up the 
nitrates. 

If the cellulose in the soil is destroyed nitrification is resumed. 

The arrested growth phenomena can be eliminated by the use of a 
nitrate fertiliser. A 

Nomenclature, Classification and Mapping. 

The Importance of Soil Maps in Agriculture. 

Nikias, H, lUusirierfe landw Ztitung, 45, ^7, 102^ 

After describing the development of soil-mapping in various countries, 
the author points to the importance in practical agriculture of representing 
the soil on a strictly scientific basis, especially as regards the estimation of 
soil and agricultural statistics, in which connection the author lefers to his 
own extensive works on this subject H Nikitas 

The Foundation of Soil Mapping. 

Ai^KrED, Vienna With 2 sketch-maps ni the text pp c>*>, Publ 
by L W Seidel u Sohn, Vienna, 192^ 

The author divides soil science into analytical, dynamic and geograph¬ 
ical pedology, and in this booklet treats of the importance and utility of 
soil-mapping. The work should lay the foundations for the beginning of 
soil-mapping in Austria. Contents The search for a Natural Soil System , 
Classification of Soils , Soil-Mapping. Schucht. 

Synoptic Agropedological Map of the Czechoslovakian Republic. 

Drawn by Prof J Kopbcky and Bng J Spirhanze Prague, 1924. 

Dividing the soils of the Czecho-Slovakian Republic according to texture 
into 8 types, the authors have drawn up a clear soil map, 100 X 48 cm, 
(explanations in Czek and French). The soil types are ' 

(1) Heaviest clay soils ; 

(2) Heavy clay silt soils; 

(3) Cohesive sand-clay soils ; 

(4) Ordinary silts; 

(5) Friable sandy silts; 

(6) Silty and humous sands, easily disaggregated ; 



IdffTHRNAtlCasrAX SOCJETV OF SOIL SCIENCE 441 

(7) The lightest quicksands; 

(8) Shallow stony soils, covered with forests. 

This map is very useful to persons tudyingtheCzecboslovakian soils. 

h. SuoiXK, 


Regional Soil Science. 

Investigatioii of Soil Strata in White Russia. 

AFANaSSIKW, a. Zeitschnft des Jandwntschajilichen Instiiuts Oo,ky. 
Vol II, (Journal of ike Gorky Agruitltural Institute) 

The author reviews the soil types which go to make up the soil of 
While Russia, and the history of their formation during the Diluvial and 
Alluvial Periods. The results are summarised in the following genera] re¬ 
view of the soil strata 

1. Upper layer Gravelly sand and sand without gravel (1 m.) ; or 
loamy sand (i m.); or loess loam (0.30-1 m.) ; or loess (10 m.); or loam 
without gravel (up to 0.05 m.) 

II Middle laye: : Gravelly coarse sand (o.i-i ni.). 

III. Subsoil* Moraines, the upper sections of which contain grav¬ 
el, or, in the neighbourhood of loess, humus formations (0.5-1 m.). At 
C/orky there are two, and at Vitebsk three moraines, one over the other, 
which are divided by 12-15 m. ol very coarse sand. Hei.lmbrs. 

The Composition of some Sudan Soils. 

Joseph, Dt A. K (W^dlcome Tropical Rcsearcli Ivaboratories, Khartoum). 
Journal of AgruuHurat Research, Vo\ XIV, Part 4, pp 400407, tables 5, 
bibliography London, 0)24 

llie article records the mechc-inical and chemical composition of some 
typical soils of the Sudan, e g ((?) river flood alluvium brought down from 
the Abyssinian hiUs by rapid rivers and deposited in certain parts of the 
eastern Sudan ; [h) “ Badob ", loess or cotton soil, an important area of 
which is the " Gezira " l>ing betw^een the Blue and White Niles ; (c) Khor 
Soils, depo.sited in the beds of streams running only in the rainy season; 
(d) Goz soils, reddish in colour and with a high peiceutage of sand and a 
clay content of 5 to 50 %; (e) Blue clay soils, found in the upper reaches 
of the White Nile, and which may contain as much as 75 % clay. 

None of the above t3q)es are common in temiierate climates , they ap¬ 
pear to be associated with large uniform plains having only the gentlest 
slopes. They are all alkaline and the organic matter rarely exceeds i %; 
nitrogen is usually less than 0.05 %, phosphoric oxide extracted by 20 %, 
boiling hydrcKhloric add varies between o.i and 0.2 %, in samples from 
the first foot of soil. 

The Gezira badob soil alone contains particles above 2 mm. in diam¬ 
eter and these consist mainly of caldum carbonate. The coarse sand frac¬ 
tion consists of silica, except in the Gezira soil, in which it consists of 
80 % of caldum carbonate. The fine sand fraction is mainly silica with 
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4 mechanical analysis of the above soils ^ave the following resitUs 
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about 15 ^*0 basic oxides except m tlit case of the Abu Ham/ red soil 
where it is gS ‘^ihca 

The c1a% fractions from (V/ira, TTni Ruaba and Nasser blue cJa> con¬ 
tain about 48 ”0 silica and ^8 \ basic oxides The cla\ from Kordofan 
red soil has 42 silica and 45 basic oxides 

It appears that a vcic imjiortant factor in deteiiuining Iht plasticity 
of a clav IS its composition as shown bv the molecular ratio of silica to 
alumina. W O 

Ukrainian Soil Investigations. 

I Prof (t IVlAKROii^ (OiiKin ind cxolution of Tki umni sc>ils) \ tsiatk 
Sdsko--(:rospodmskoi Naonk (r) Vol II! Nos ^ and \ pp 0-.i2 n|iap Khar« 

kO\, 10*11 

II Piof V’' Krokos dax^s md fossil soils of South West Ukriuu) 
Ibid pp -2-^1 

1 — The dUthoi refeis to the woik ot Prof Dokuiciiai n, whobe 
researches on Russian soils and particularly on the origin of tchernozein, 
hav^'e become classic he was the first to establish the method of natural 
zone classification, based on the conformation of the ground, and to seek 
the explanation of the origin of the soils in the mfluence of climatological, 
orograjihical and biological conditions Prof Dokitjchaeff s method 
has been largely followed m Russia and a senes of valuable researches have 
since lieen made Unfortunately these investigations have always been 
limited to a restiicted area, and an extended survey over a region large 
enough to lead to wide general views, has not been possible until lecently 

The author has succeeded in supplying this deficiency, thanks to the 
mission which was entrusted to him in xqzi b> the Ukrainian Scientific 

(t) Joitrnai of Agruidtural Science pubH'>he<l bv tlic Scieiilitic Agnculluml ComimtU’C of 
Ukiduie 
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Agricultural Committee, and has been able to make a detailed examination 
of Ukrainian soils and to draw up a pedological chart. This investigation 
is not yet completed, but the author believes he has already obtained 
certain results which are not without interW and which are given in 
this article. 

In the description of the Ukrainian soils, the author states that the 
country is divided into two climateric regions by the line of a barometric 
maximum which crosses tlie country from east to west, following a curve 
touching the towns of Kharkov, Poltava, Krenientchoug, Kanienetz and 
Podolsk. To the north of this line the atmospheric precipitations art 
greater, and have an annual average of soo-boo mni. The summer is 
less warm and dry, the temperature more constant, with nanower deviations 
l^elween maximum and minimum and the prevailing winds blow from the 
west : the climate of this region is termed a cyclonic climate. 'To the south 
of the barometric line the cliniate is dryer, with wider deviations 
l)etw'een minimum and maximum temi)erature, and the prevailing winds 
come from the east This is a monsoon climate. 

From the orographical j)oint of view, the author mentions the high 
laml in the Prt)vinces of Volhynia and IV)dolia which slope northward to 
the Pni:»et, eastward to the J>iiiei)er and southward to the shore of the Plack 
Sea. A second chain of high land forms the left bank of the Dnieper, a 
third, the Donetz chain (Kriaj), which joins the Berdiansk-Mariupol plain 
The ])rincii>al lowlands are those of the Pripet and I)nie])er valleys, as well 
as the steppe, which forms the shore of the Black vSea, of which the lowest 
part IS the North Tauride steppe 

The high lands are characterised by a inoister and colder cliniate 
whereas the valleys have a warmer and much dryer climate. 

The principal bed*rock on wliich the soil tJirongh the country has 
formed, is a loess of eolian origin, the upper layers of which afterwards 
become transformed iirto tcheniozem, owing to the accumulation of ])Iant 
residues wliich have supplied the humus. 

The author distinguished three different kinds ol loess* (i) sub->saTid 
and sub-claye}* loess of the northern region, wdiich contains Hz % ot 
SiOj, lo % of AI2O, and 4 of oxide of iron This loess is very porous 
and of a very pale straw yellow. (2) The loess of the middle region is sub- 
clayey and contains 70 of vSiO^. and 14 of AIX)^. (j) The loess of the 
southern region is decidedly clayey and of a dark straw yellow, and 
contains 65 % of SiC)^ and more than 15 % of MOy 

In the regions of the north-west, towards the \'alley of the I’ripet, 
at present covered with forests (called the Poliessia legroii), the n]4>ei 
layers of loess have become inetamorjrhosecl into podzol, maish} })odzol 
find peat. In the whole of the remaining territor> of I’kiaine the np|>ei 
soil laycT.s are lornied ol tcjiernozeni 

The northern zone, above the line of the btuouiebic maxinarm, was 
at a cel lain epoch covered witli forests, c^pec'Jrdly m the hilly region, 
whereas the steppes oi the south supported onh* lieibaceous vegetation. 
This is the cause of the difference obser\ed in the ipralitieb ol tchemozem 
and in the thickneSvS of the beds in tJiose two regions. The author de~ 
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sclibes five tcheruozera zones, characterised by different qualities and 
thicknesses of soil: 

(i) The northern zone, of which the tchernozem contains 4-5 % 
humus, the soil being slightly clayey and the carbonates it contains being 
in the form of lublinite. 

(a) The zone rich in tchernozem, of forest origin, and which extends 
southward as far as the line of the barometric maximum, the southern 
limit of the ancient forests. The tchernozem layer here has a depth of 
150 cm., and contains from 5-6.5 % of humus ; the soil is sub-clayey and 
the carbonates are also in the form of lublinite. 

(3) The zone of the ordinary tchernozem, immediately to the south 
of the barometric line is characterised by a dryer climate. The soil is clayey 
and sub-clayey and contains 6.5-7.5 % of humus, but the depth is not more 
than 100 cm. ; the carbonates are of two forms, lublinite and “ biloglazka 
the former being characteristic of a moister, and the latter of a drier cli¬ 
mate. This z<me extends in the direction of the Sea of Azov. But the 
area extending from the littoral for a distance of 100 kilometres from the 
coast, to the Donetze chain, shows a certain difference in the soil foi- 
mation; the tchernozem is only 90 cm. in thickness and contains only 
5 to 6 % of humus, and the carbonates, though present in both forms, 
contain more " biloglazka " 

(4) The southern zone towards the west, the steppes of the Black 
Sea, is characterised by a soil 70-80 cm. in thickness containing 5-6.5 
of humns, with carbonates in the form of biloglazka 

(5) The zone of the shore of the Black Sea, lower and dryer than 
the preceding one, has a layer of tcliemozem from 40 to 50 cm. in thick¬ 
ness, which becomes more and more saline as it approaches the coast. 

When discussing the question of origin, the author gives the different 
points of view respecting tlie causes of forest growth in the northern 
zone, whereas the steppes, to the south of the barometric line, had only 
herbaceous, though very abundant vegetation Apart fiom the influence 
of a moister climate, certain scientists have tried to ex|)Iain this fact by 
assuming the existence of an older plant evolution, the northern zone 
having emerged from the sea long before the southern steppes ; others 
explain the fact by the excessive salinity of the southern soils, of which 
the saline solutions are more concentrated in consequence of the dryness 
of the climate. The author does not exclude the influence of these factors 
but considers the true explanation to be a combination of climateric, oro- 
graphical and biological causes ; in his opinion, the northern zone has always 
been a region of more intense plant and ammal life, owing to the condi¬ 
tions of conformity, climate and sub-soil there riding. This view is supported 
by the innumerable mole-hills with which the soil of this zone is covered, 
though the rodents which made tllem were afterwards driven southwards 
by the forest-growth. The latter has caused great humification of the upper 
layer of the soil, which in turn has given rise to the formation of soluble 
organic substances in the sub-soil, under the influence of which the break¬ 
ing down of the silicious parts of the soil has taken place. 

With regard to the degree of salinity of the soils of the southern zone 
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and the plain regions, the author considers that the horizon of conglomera¬ 
tion of the soil at certain depth, may serve as a characteristic index for the 
degree of salinity. The conglomeration horizon is found at a depth of 
ro-30 cm. in the low plains, 40-60 cm. in the ancient forest zone, 40-50 cm. 
in the (ordinary) tchemozem and 80-90 cm. in .the southern steppes. 

In conclusion, the author again refers to the subject of Ukrainian 
loess and notes certain of its typical charactiristics. This soil is always 
intersected, at a certain depth, by sedimentary, beds, which divided the 
loess into several layers. The author considers that these layers are 
generally four in number; their number increases towards the south 
and diminishes towards the north, on approaching the ancient regions of 
glaciation. The beds which separate the superposed loess sections are 
generally of fossil soil; in the north, in the region of the ancient glacier 
of the Valley of the Dnieper, the layers of fossil soil are placed above the 
moraine. To the south of the glaciation region the fossil soils belong to 
the ty])C of forest clays. In the southern steppe, the fossil soil has no 
trace of alluvial horizon. 

n. — The article by Prof. V. Kkokos completes the above investi¬ 
gation by giving the result of the investigations made at a depth to inves¬ 
tigate the stratification of tJie loess and the process of its formation. 
By means of borings to a <iei)th of 18 metres, which however did not reach 
the tertiary rocks, the author observed that the loess layer is composed 
of at lea.s1 four stages of which the deepest are separated by layers of fossil 
soil, while the last but one is separated from the last, b}^ a layer of fossil 
soil and a deposit of moraine. The author explains the formation of these 
layers by the alternate advance and retreat of the Dnieper glacier The 
four layers of loess would therefore correspond to four successive i)eriods 
of glaciation In receding, the glacier foniied torrents of melted snow which 
carried away numerous small rock debris, the moraines fomied by these 
torrents afterwards disintegrated, and the wind, carrying away their dust, 
left deposits which by accumulation gave rise to the layers of loess In¬ 
deed, the chemical analysis of the loess and the moraine below the first 
layer of loess, proved them to he of very similar chemical composition. 
The author explains the absence of moraines between the lower sections of 
loess by their complete disintegiation and subsequent removal by wind. 
The moraine between the first (upper) and the second la3^er of loess icniaiiied 
intact, because at that |>eriod the great Dnieper glacier receded further, 
dividing into several small glaciers, and the light local winds which pre¬ 
vailed at that iKjriod could not entirely disintegrate the masses ol rocks 
brought down by their torrents. The anjilysis of the loess revealed another 
interesting particular : the SiO^ content decreases in all the layeis of loess 
in proportion to their distance from the valley of the Dnieper; this indi¬ 
cates that, during the accumulation of the loess a coarser substance than 
the dust of the moraines intervened, transported by the winds coming 
from that valley. 

An examination of the layers of fossil soil which separate the layers 
of loess reveals the fact that all three layers are composed of ancient black 
soils, analogous to the present tchemozem, but which have lost most 
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of their humus. The uppei layer still remains a dark coloration, and is 
found at a depth of 3.2 metres; the second layer, situated at a depth 
of <).4 metres, is much lighter in colour, and the third layer, at a depth 
of 9.1 to 16.3 metres is light yellow and rich in carbonates. The humus 
content of these layers is, very slight, varying from 0.5 to 07% which 
decreases with their depth. The carboniferous layers contain much more 
CO, than humus. 

The first layer is a little less than 100 cm. in thickness, whereas the 
other two are more than 100 cm. in thickness. These thick layers of 
ancient tchemozem show that formerly the steppe had a more humid cli¬ 
mate than at present, and that it was always covered with luxuriant 
vegetation. G Z. 

Geological Observations on the ancient Soils of Mt. Pisano. 

Masini, R , Bollettim della Societd geologic a itahiinu, V'ol XLII, Part 
pp. 68-ro8, figs 4, l map Rome, 1Q24. 

Mount Pisano is of an elliptical shape divided into two parts b)^ the 
Valley of S. Maria del Giudice ; the eastern part is formed of ancient soils, 
the western of more recent soils , they are connected by the hill of S Giu- 
liano, whence runs the Lucca-Pisa pass. 

The rocks of the ancient soils of Mt. Pisano may be divided into conglom¬ 
erates and pudding-stor.es (some varieties with pebbles), gravel-stones 
more or less quartzitic, often laminated and schistose, and schists properh 
so-called. A general characteristic of all these soils is the almost total 
absence of lime. 

The decomposition of the schists and occasionally of the .semiocl leous 
gravel-stones gives rise to the red and white soils. 

In some places (Posso del Mulino, Rio Borello, Rio delle Macine) 
there is a graphitic anthracite, very fragile and heavy and difilciilt to burn. 

The layer of the soil of Mt. Pisano is uniform, and is probably an 
instance of a long, continuous series, formed at the expense of an ancient 
excrescence of granite rocks, or something similar to granite. As regards 
age, it does not seem to be much below the carboniferous, nor is there so 
far. any reason for concluding that the deepest part is Silurian or Cambrian. 

The conglomerates, pudding-stones and those varieties of gravelstone 
which are most adapted to stone-cutting, are known as " verrucano " 
(oil-mill stone) in the Province of Pisa, and as “ pielra bigia '' (grey- 
brown stone) in the Pruvincie of Lucca. Other local names are ‘' pietra salina ’' 
for the more granular gravelstone and ** lucciche for the conglomerate. 

A. F. 

The Soils to the East of the Gatria Range. 

Principj, P studio del terreiio ad est della catena del Catrin. Bolletimo 
della Soctetd geologica italiana^ Vol XLII, Part I. pp ^6-40, j lable Rome, 

I M2 4 


Pink limestone and pink schists give rise to the heights known as 
Monti Bambino, Qimpifobio, Mezzano, Morcia, Spicchio, Comunelle, 
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Vinciotte, Croce della Serra, Calvello Venatura, Valdolmo di Stavellina, 
di Prontone, and Poggio Pantano. They also form those which extend 
from Gastello di Sassoferrato, Mt. S. Croce, Mt. Orso and Mt. di Nebbiano 
to the North of Fabriano ; these heights form an anticline to which the 
mesozoic excrescences of Mt. Rotondo, Poggio Roeta, Mt. Romano and 
those of Mt. Donico and Mt. Borea near Acqualagna also belong. Follow¬ 
ing this anticline there is another, which after having formed the secondary 
undulations of Mt. Paganuccio and Mt. Pietralata, continues to the F<ast 
of Pergola, whence the above formations continue in a south-easterly 
direction, forming Mt. Pelato and the Arcevia heights. 

The pink limestone and pink schists of the first group above-mentioned 
are followed by a series of strata formed b\’ greenish-grey or red alternating 
scaly schists with intercalations of brown clay limestone, rich in nodules 
of pirites and patches of h3"droxide of iron. This combination forms the 
so-called ash layer, which belongs to the lower Eocene. Near the station 
of Sassoferrato it appears as a greenish-grey strata, of which some very 
marly layers are used for making a qnick-dr>dng cement Towards the 
Strega Mountain, the ash layer becomes more and more clayey and includes 
beds of " splintering limestone, which also crop out on the other side 
of the syncline included between the above Mount^n and the promontories 
of Sasso'errato 

Following the ash layer there is another formation of alternating gre^" 
schist limestone marls, which contain beds of compact whitish or ash- 
coloured marly limestone. The marls are known locally by the name oi 
“ genga and the limestone by that of bisciaro 

The principal fossiliferous localities known to exist in the distiict 
under examination, are those of Colbacchione and Farneta to the West oi 
Acqualagna, Pergola and Serra S, Abbondio. The combination ot groups 
here met with is classed with the Eanghiano and has a band of rather deep 
marine marls 

The beds of more or less marly limestone sometimes predominaU ovir 
the schist marls, assuming the same aspect of flinty limestones inteicalatcd 
in the ash layer. Both are locally known by the name of “ bi.sciaro 
which is applied however to two levels, t. e.. to the Eocene {ash lajei) and 
the Eanghiano (scaly marls overlying the former). The bisciaro of 
the Urbinate has a band somewhat characteristic of the Langhiano marly 
limestone formation. Between the P>>cene ash layer and the I^anghiano 
compact scaly marls there may be a gap, though it is conctaled b\ an 
apparent parallelism of the strata. 

Following the Langhiano nuixly limestone zone theie is a series of 
large beds of bhio-grey gravelstone, sometimes lenticular in loriii (S Sa- 
vino, Mt. Vecchi, Ml. Torrino, Mt Aiate) Towards Ml Torrino the gra\- 
elstoue, which contains 40% oi carbonate ol limt, chcngts at \arious 
points into actual pudding-stone. Not far fron» Mt Vecchietto tluie are 
volcanic rock or crj^stal-schist pebbles, wluch piobably oiiginated tiom the 
remains of tertiary layers in a state of disaggregation and sediment^ wluch 
were stratifying on the bottom ot the sea I'ossds are very scarce through¬ 
out the formation. 
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From Mt. Aiate, towards the Cinisco torrent there are schisty grav¬ 
el marls with tripolaceous layers and lenticular chalk, which must belong 
to the highest part of the Myocene, i. e. the Messinian, Near Canneto 
there is a considerable development of chalky bituminous marls, distinctly 
stratified, of a dark grey colour, called “ ghioli in which there are some 
traces of sulphur. Sulphur is abundant at Cabenardi and Percozzone, 
where there are important sulphur mines. The sulphur series of strata is 
almost vertical, and the lime of which it is formed is dark grey or yellowish, 
marly, and of vacuolar structure, and is interspersed between the ghioli 
chalky at the top and a bitum.nous limestone at the sides. In some point 
the more or less modified sulphur limestone (" magnpne crops out 

The bottom of the valleys of the Cesano and Cinisco torrents is formed 
of quartemary gravels with discoidal elements, which may attain a thick¬ 
ness of 6o metres, other alluvial deposits are found at various altitudes 
along the slopes of the heights bordering the two water-courses. Such 
gravels originate from rocks which form the framework of the Catria. 

The leading contours of the region examined are three anticlines 
running north-west and south-east (i) the Strega Mountain and 
Mt Mura , (2) Mounts Nebbiano, Sassoferrato, Madonna del Sasso and 
Acqualagna , (3) Mounts Arcevia, Mezzanolte, Barbanti and Furlo Be¬ 
tween the two synclines thus formed are the two Messinian zones of Can¬ 
neto and Percozzone-Cabeinardi A F 
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General Notices. 

Rules of the International Society of Soil Science. 

1. — NAJktK, OBJECTS AND HEADQUARTERS OF THE SOCIETY. 

1. The Society shall be called the ** International Scxdety of Soil Science 
(French: Association Internationale de la Science du Sol '*). 

((^rman : ‘'Internationale Bodenkundliche Gesellschaft ”). 

(Italian: “ Societa Internazionale della Scienza del suolo *’), 

(Spanish : " Sociedad internacional de la ciencia del suelo 

2. The object of the Society is the study and promotion of soil science in 
general by means of ■ 

(а) the organisation of Congresses and Conferences ; 

(б) the formation of vSections and Committees , 

(c) the publication of a Review ; 

(d) the institution of a Central Office for Soil Science bibliography (doc¬ 
umentation) at the International Institute of Agriculture at Rome. 

3. The headquarters of the Society is the International Institute of Agri¬ 
culture at Rome. 


II. — :Mkmbership. 

The International vSociety was founded by the Fourth Intenialional Con- 
ii rcnce and persons who took part in tliis Conference have the right to join 
the Society as foundation members. 

Any individual or body corf)orate engaged in the study of soil science is 
eligible for ordinary memberslxip of the Society. I'he names of new members 
must be proposed by two members and will be published in the review. 

5. The Congress may appoint honorary members on a pro]X)sal made by 
the I^xecutive Committee. 

6. For particular countries sections may be formed witliin the Society 
either for the study of soil science in general or for the study of certain 
aspects of the subject 

Fvery section consisting of more tlian 15 members has the right to be 
represented on the (k-neral Committee by one member. 

III. — Constitution of the Sf)ciKTY, 

7. The Society carries out its work through the following bexiies: 

{a) the Executive Committee (Bureau), 

(b) the General Committee, 

(r) the Sub-Committees. 

The Jexecutive Committee is responsible for the general business of the 
Society. Its membership is as follows : 

(i) the President, 

(ii) the Vice-President, 

(iii) two ordinary members. 
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(iv) a representative of the International Institute of Agriculture at 

Rome, 

(v) the (General Secretary, 

(vi) the Dditor of the Review, 

(vii) the labrarian. 

Tire President, Vice-President, General Secretary and Librarian are ap¬ 
pointed on the first occasion by acclamation, afterwards by a majority ballot 
vote of the members of the Association A new election of tlie President, Vice- 
President, the ordinary members, tlie General Secretary and the Librarian 
takes place at each Congress. All are eligible for re-election with the exception 
of the President, who by the rules of the Society must always be a ihcmber 
of the Society belonging to the country in which the next Congress will be held. 

The representative of the International Institute of Agriculture at Rome 
is appointed by that Institute 

The duties of tlie General Secretary may be discliarged by one of the otlier 
members of the Executive Committee. The necessary staff and funds will be 
found by the same body 

The editor of the Review is elected by the General Committee : he con¬ 
tinues in office and can only be removed by a two-thirds majority of the 
General Coiumittce. 

g. The General Committee is composed of the Executive Committee and 
a certain number of meml>ers elected by the Congress by show of hands, and 
also representatives of the Sections {§ 0) and of the Sub-Committees (§ lo). 

Each State has the right to be represented on the General Committee 
by at least one member 

The General Conunittec drafts the agenda for the Congress and for the Sub- 
Commit tt*es It lueets as required, and at least once in the ii terval between 
the mc*t*tings of tlie Congress 

The President of tlic ICxccutive Committee is chairman of the General 
Committee, 

xo. The Sub-Committees are appointed by the Congress or by tlie General 
Committee for the study of particular .ispects of vSoil science. They determine 
their own constitution and have the right to add to their numbers directly. 
They are represented on the ireneral Committee by one memlier. 

IV. — The Congress. 

11. The Congress is under the general patronage of the International 
Institute of Agriculture in Rome. 

12. A Congress must be summoned at least every five years by the Execu¬ 
tive Committee by arrangement with the International Institute of Agriculture 
in Rome. All members of the Association shall be invited as well as persons 
sjiecially qualified in Soil Science who arc not already members. 

Tlie Executive Committee will fix the place and date of the Congress 
after consultation with tlie International Institute of Agriculture in Rome. In 
this connection it is nect^ssary as far as possible to consider the wishes expressed 
by the preceding Congn*ss. 

T3. The scientific work of the Congress c'onsists in the presentation of 
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reports, discussions, demonstrations and where desirable in the arrangement 
of exliibitions. In addition the Congress has the following administrative 
duties: 

(а) The consideration of the Repcjrt of the Vice-President on the work 
of the Association since the preceding Congress ; 

(б) The consideration of the Report of the General Secretary on the 
financial situation and also the report of the auditors and final approval of 
the accounts; election of auditors for tlie next financial period, 

(c) Election of the President, Vice-president, two ordinary members, the 
General Secretary, the Librarian, tlie tluree auditors as well the remaining mem¬ 
bers of the General Committee, in so far as the Congress has power to make such 
appointments. 


V. — The Review. 

14. The Review is published by the Executive Committee under the direc¬ 
tion of the editor. The printing and publication is undertaken by tlie Interna¬ 
tional Institute of Agriculture in Rome. 

It will appear in separate numbers, forming an annual volume, beginning 
with January i, 1925. It is a purely scientific review for original work on 
general soil science. 

It also serves the following purposes .* 

(a) The establishment of as full a conspectus as possible of the most re¬ 
cent publications concerning soil science as a whole and kindred subjects. 

(b) Abstracts of the most imjwrtant recent publications. 

{c) Publication of information relating to the activities of the Society 
in English, P'rench, Gennan, Italian and Spanivsh. 

15. The Executive Committee will supply the editor with the staff and 
means to carry out his work. The Sections and Sub-Coininittees aj)pomt thtir 
own assistants, whose business it is to collect the docuinentatic n and to publLsh 
infonuatioii relating to the Society so far as it relates to the special work of 
the Section or Sub-Committee. 

16. The members of the Society are entitled to receive the Review gra¬ 
tuitously after payment of their annual subscription. 

VT. — P'INANCE OF Tim SOCIETY. 

17. The funds of the Society are provided as follows : 

(a) by the annual subscription of members, the amount to be fixed each 
year by the Executive Committt^e, 

(b) by the amount of tlie subscriptions to the Review and advertise ment 
charges, as well as by the sale of reprints and special j)ublications ; 

(c) by voluntary contributions. 

18. The Executive Committee decides a.s to the application of the fuiu\s 
and the General Secretary is resixinsible foi finanee. 

3 g. The amiual accounts must be closed at the end of the calendar year, 
and forwarded to the auditors and returned by them to the Executive Cc>ramit- 
tce within a month at latest. The aci’ounts aH‘ wound up each year by the 
Executive Committee on the certificate of the auditors. 
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VII. — OTHER REGTOATIONS 

20. The Executive Committee has the right to settle all questions that 
are not covered by the regulatirms as it sees fit and also to give decisions 
in all doubtful cases as regards their interpretation. 

21. Proposals as to alterations in tlie rules may be made by any member 
of the A sociation, but must be sent in writing to the Executive Committee 
at least three months before tlie Congress, and for their acceptance a two 
tliirds majority of the votes given is required. 

22. The Societ3^ can only be dissolved after a vote taken on a report recom¬ 
mending dissolution and published in tlie Review at least a year before the vote 
is taken. 

The Society can only be dissolved if two-tliirds of all the members are 
agreed. 

In the case of the dissolution of the Society the Executive Committee 
sliall decide in what way the funds of the Society shall be used for the fur¬ 
therance of Soil Science work. 

Passt^i at the final mc^eting of the P^ourth International Conference in 
Rome on it) May 1924. 

The Committees of the International Society of Soil Science. 

I. Committee for the Study of Soil Physics and Mechanics : 

Chairman ; Dr. V. Novak, Bmo, Czechoslovakia; 

Vice~Chatrm n .* Dr. B. A KEEN, Rothamstwl, liarpendcn, England ; 
Dr. C. Davis Washington, U. S A. ; Prof U. PraToeongo, Milan. Italy. 

Secretaries : Dr. Krauss, Munich, (Germany ; Dr. T. Mieczynski, 
Pula^^’y, Poland , lug. J. SriRiTASJZL, Prague, Czechoslovakia. 

II. Committee for the Study of Soil Chemistry. 

Chairman: Prof. Dr. A, J. AhExit^s 1>E Sigmontd, BudapevSt. Hungary. 

Vice-Chariman ; Dr. B. Arnio, Helsingfors (Finland) ; Prof. Dr. M. M. 
MacCooe, ICivst Lansing, Michigan. V, S A. ; Prof. Dr. A. VKSTKRBERG, Stock¬ 
holm, Sweden, Prof. Dr. G Wieoner, Zurich, Switzerland. 

Secretaries : Prof. Dr. Robert BaeeENICCGER, Budapest, Hungary; 
Prof. Dr, Norman M. Comrer, J^eeds, England ; Prof. Dr. Th. Saidee, Bu 
oarcsl, Rt)umaxiia ; Dr. E. ScuERF, Budapest, Hungary. 

III. Committee for the Study of Soil Bacteriology and Biochemistry. 

Chairman : Prof, Dr. Ing. JUEIUS Stokeasa, I’raguc, Czechoslovakia. 

Vice-Chairman : Dr. Haroed C. E'hristjcnsen, Lyngby, Denmark; 

Prof. Dr. H. Nikeas, Weiheiistephan., Germany; Prof. Dr. tGiacomo RoSsl, 
Portici, Naples, Italy; Dr. S. A. Waksman, New Brunswick, N. J., U. S. A. 

Secretaries: Dr. D. W. Cttteer, Rothamsted, Harpenden, England; 
Dr. E. G. DoereEE, Prague, Czechoslovakia , Dr. Nemkc, I’rague, Czechoslo¬ 
vakia, Prof. Conn, New York; Dr. P'red, Wisconsin U. S. A.; Dr. ITano, Japan. 

IV. Committee for the Study of Soil Fertility. 

Chaifman : Prof. Dr. EiEH. Aefred MiTSCHEREICH, Ro ligslxng, 
Prussia. 
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Vice-Chairmen : Dr. Harai^d C. Chdristensen, Lyngby, Denmark,; 
Dr. K. Zyestra, Groningen, Holland. 

Secretaries : Dr. Oi,oE Arrhenius, Stockholm, Sweden; Prof. D. R. 
Hoagi^and, Berkeley, California, U. S. A.; Prof. Aso, Komaba, Japan. 

V. Committee for Soil Nomenclature, Classification and Soil Mapping. 

Chairman : Prof. C. F. Marbut, Washington, U. S. A. 

Vice-Chairmen : Dr. Benj. Frosterus, Helsingfors, Finland; Prof. G. 

Murgoci, Bucarest, Rumania. 

Secretaries : Prof. A. Tmi/, Vienna, Austria ; Prof. W. Woi^FF, Berlin, 
Germany. 

VI. Committee for tlie Production of the Pedological Map of Europe. 

Director : Prof, G. MuRGOCi, Bucarest, Rumania. 

Vice-Director : Prof. E. Cayeux, Paris. 

General secretary : Prof. W. Woi,FF, Berlin, Germany. 

VII. Committee for the Application of Soil Science to Scientific 
Agriculture 

Chairman : Oberst J. Girsberger, Kultur-Oberingenieur, Zurich, 
Switzerland. 

Vice-Chairmen: Eiig. E. Giovannoni. Rome, Italy; Oberbaurat Otto 
Fauser, Stuttgart, Germany; Prof. J. Zavadii,, Brno, Czechoslovakia. 

Secretary: Dr. Eng. Rtjd. Janota, Prague, Czechoslovakia. 

Assessors : Prof. Dr. ZUNKER, Breslau, Germany; Prof. Lzeseav Skot- 
NiCKY, Warsaw, Poland. 

Report of the Progress of the Activities of the Organizing Com¬ 
mittee of the Fifth International Congress of Soil Science. — At its 
meeting in November tl^e American Society of Agronomy appointed Dr. C. F. 
Marbgt, Dr. A. G. Mac Caij, and Dr. J. G. Eu^man as members of the 
Organizing Committee of the Fifth Intcmatioual CongrcvSS of Soil Science. The 
Commitee, of wliicli Dr. Eipman is Chairman, has been given |x>weT to appoint 
sub-committees and to take such otlier steps a.s may be necessary toward estab¬ 
lishing a satisfactory organization for the Firfth International Congress. 

The Committee has planned a field excursion to enable tlie visiting delegates 
to become acquainted in the field with tlie soil formations and crop areas of 
the United States. It is expected that at least a month will be allowed for this 
excursion, which is to take place after the adjournment of the Fiftli Congress. 
It is probable that the sessions will be held at Washington, D. C., late in May 
1927, and that the field excursion will occupy nearly all of the montli of June. 
If possible, the special train which will be made available for the delegates will 
travel as far as the Pacific Coast. 

Efforts win be made by the American Committee to raise a fund sufficiently 
large to permit of reducing the expenses of the foreign delegates to a minimum. 
Steps have already been taken toward the organization of local committees 
in Washington, D. C. These will look after the comforts ofthe visiting delegates 
and the members of their families. Steps liave also been taken toward tlie 
arranging for exhibits of soils, soil apparatus and general scientific apparatus 
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that might be of interest to soil investigators. Considerable progress has 
been made with the enrolling of members of the International Society of Soil 
Science. lyocal committees on membersliip are being organized. 

J. G, Litman. 

I. Committee for the Study of Soil Mechanics and Physics. - 
The Committee for the Study of Soil Mechanics and Physics was formed 
on the occasion of the Second Intermitional Conference for Agricultural Geo¬ 
logy at Stockliohn in 1910 as a Committee for the classification of the soil 
particles in connection witli tlie mechanical analysis of soil. Its first chair¬ 
man was Br. Atterberc;, late of Kalmar, Sweden. A general meeting of the 
Committee was held on 31 October, 1913 at Berlin and assumed the title of 
*' Committee for the Study of Soil Mechanics and Physics 

At this meeting proposals were brought forward by Dr. ATTERBRRG to 
be placed by the Committee before the next Congress for agricultural geology 
for approval. 

The following points were dealt witli: 

1. Classification of the Soil Particles. 

2. Subdivisions of the different groups. 

3. Preparation of the soil for mechanical analysis. 

4. Viscosity apparatus, 

5. Collections of the‘ finest clay products, 

b Determination of humus. 

7. International comparative analysis. 

The Committee were agreed on the principles of the classification of the 
soil particles as proposed by Dr. AtTERBERG and on the adoption of the At- 
TERBERG apparatus as the standard apparatus ; the lines of work in regard to 
the remaining points of the programme were laid down. See the decisions of the 
Committee in Internationale Alittetluncen fur Bodenkunde IV, pp. 30 and 31. 

As the intemalional conference on soil science in Petrograd in 1014 never 
took place, the approval of the decisions of tlie Committee had to be post¬ 
poned. International relations witc broken off on the outbreak of war and 
the work of the first international Committee was thereby interrupted. The 
work also suffered .seriou.sly from the death in 1916 of Dr. ATTERBERG who 
had filled tlie office of chairman with distinction. 

It was not till the third International Congress on Soil xScience in Prague 
1922 that the Committee was once more re-establi.shed with M. Kopecky of 
Prague as chairman. On the proposal of Dr, IIissink the Committee carried 
out comparative analyses in seven European laboratories on prepared samples 
of soil for mechanical analysis. The report on these analyses was made to the 
Pouilh Inteniational Congress on Soil Science in Rome in 1924 by the vice- 
chairman, Dr. Kovak. At the final meeting of the First International Com¬ 
mittee it was decided to continue the comparative analyses in regard to soil 
samples prepared for mechanical analy.sis on four more typical soil samples 
and to make arrangements for holding the next international soil science con- 
greas in America. The question of standard apparatus for mechanical analysis 
was taken out of the programme. Members of the Committee were recommend- 
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ed to make a study of the methods of ascertaining capacity for aeration and 
plasticity of the soil. 

At the fourth international conference in Rome the following were elected 
from the Committee for the Study of Soil Mechanics and Physics : 

Chairman Dr. V. JSIovak, Bnuin, Czechoslovakia. 

Vice-Chairmen : Dr. C. Davis, Washington, tJ. S. A. ; Dr. B. A. KivEN, 
Rothamsted, Harpenden, I^ngland; Prof. Dr. S. Odkn, Stockholm, Sweden; 
Prof, U. PRATOi/)NOO, Milan, Italy. 

Members : Prof. N. ALBERT, Eberwalde, Germany ; Prof. J. Afanasjev, 
Gorki, Russia; Prof. BAiyEKNEGER, Budapest, Hungary, Dr. H. Burger, Zu¬ 
rich, Switzerland : Prof. A. de Dominicis, Portici, Italy ; Prof. Ach. Greooire, 
Gembloux, Belgium; Dr. J. H1S.SINK, Groningen, Netherlands; Dr. S, Johan¬ 
sen, Stockholm, Sweden; Prof. P. Koepigen, Lich. b. Giessen, Gennany ; 
Dr. IrAiTSiRAS, Athens, Greece; Prof. H. LouG, Berkeley, California, Prof. 
Dr. E. Ramann, Munich, Germany ; Dr, G. Robinson, Bangor, North Wales; 
Prof. Dr. K. Roerdam, Copenhagen, Denmark ; Prof. I )r. A. J . de Sigmond, 
Budapest, Hungary; Dr. h. SmoeIk, Brno, Czechoslovakia, vSokoeowski, 
Moscow, Russia; Prof. P. Vinassa de Recnv, Parma, Italy ; l^rof. C. Viola, 
Panna, Italy ; Prof. T. Westkrmann, Copenhagen, 1 )enmark ; Prof. WiEG- 
NER, Zurich, Switzerland, Dr. J. P. van Ztjl, vStellenbo.sch, South Africa; 
Prof. ZUNKER, Breslau, Germany. 

" The programme outlined at the Conference at Rome is Ixdng gradually 
realised. The Executive Committee are organising further comparatiu ex¬ 
periments on the preparation of soil samples for mechanical analysis (see also 
the appeal to members of the hr.st Committee) in conjunction with the second 
Committee, which makes use of the same soils for its ccniparative ana'iyses. 
A questionnaire was also prepared on the subjet't of the ela.SvSification of soil 
particles, thus carrying out the earlier programme of the Committee; this 
classification will be introduced at an early date. 


Dr. V. Novak, 

Chairman of the First Committee. 

Request for Co-operation in International Comparative Analyses 
by Preparation of the Soil Samples for Mechanical Analysis. The first 
International Committee for mechanical and physical soil analysis re.solved 
at the final sitting of the International Conference of Soil Science Kouk 
on 16 May 1924 : To continue the comparative researches in different 

institutions with different methods of preparation ", llic object of the 
comparative analysis is the accomplishment of the work outlined in the pro¬ 
posal. for the unification of methods to be followed in soil science 
experiment stations. 

Tests are to be made of the following four methods of preparation : 

I. without chemical reagents : 

(а) agitation in distilled water by means of an automatic sliaker with a 
horizontal motion. 

(б) two hours boiling of the soil samples in distilled water supplement¬ 
ed by repeated rubbing. 
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2. with chemical reagents : 

(c) English von Hissink modified method. 

(d) RoiiiNSON method with hydrogen peroxide. 

The institutions taking part are at lil^erty to investigate, if desired, other 
metliods in addition to the above and to compare the results. 

With tlUvS object the chairman of the Committee undertook to hiive four 
average soil samples sent to every institution making application. The types 
of soil were: r tropical soil, i alkali soil, i acid mineral soil and i Rendzina 
soil containing lime and humus. Eac-h institution is however recommended 
to make tests at the same time of other types of soil specially characteristic 
of the environment. 

Tlic dimension of the soil particle is to be regarded as the most important 
point for comparison : its determination should correspond to 8 hours for time 
of seHliiuentation with 10 centimetres depth of liquid, at a temperature of zo^C. 
The dimeiLsions of the particles must in any case be determined : if otlier qual¬ 
ities have to be determined, the calc o.zp., ap, 2(>|x, o 2 mm., 2 mm., is re¬ 
commended for the puipxjse. 

Tiic determination of the particles dimensions under the conditions stated 
is ess(‘ntial and should l)e effected on llie basis of the sedimentation either by 
rcjx‘ated <!< caiitatioii or by the pipette raetliod, etc. Any apparatus may be 
applied whit'h is found to lx* the mexst suitable in the institution itself. 

Ivai'h institution funiishos a report on the analyses carried out, to the chair¬ 
man’s office of the Fir.st Committee, and alLthe reports are eml>odied in a me- 
monindum. This memorandum is forwarded in good time l>efore the beginning 
of the Congress to all rat'inlx*rs of the Committee, so that they may make a 
study of it before the meeting of the Congress. 

The undersigned ehainuan of the International Committee for mechanical 
analysis i>ermits institutions winch are prc])ared to carry out analyses witl; soil 
samples prepared for meclianical anabasis, to announce their readiness to co¬ 
operate up to the <*nd of July i<)23 

Average soil samples will very shortly be sent out, and precise and detailed 
instructions, as to the metluxls as well as to the conditions which must be ob¬ 
served in all cases for the comparative analyses will be added. 

Dp to the present date the folknving institutions under expert direction 
have notiffe<i their intention of taking part in the w’ork : (Groningen (Dr. IIiS- 
SINK), Munich (Dr. R\mann), Cbessen (Dr Kokttgkn), Breslau (Dr. /unker) 
Budapest (Dr vSkjmond), Brunn (Dr. NovAk). 

Dr. V. Novak, 

Chatrman of the Ftrsi Committee 
Address: Brunv, Kvetna 19 (Czechoslovakia). 

II. Ckimmittee for Chemical Soil Analysis. - The first meeting 
of the International Committee for Chemical Soil Analysis took place at 
Munich on 23 and 24 April 1914, and a report was included in the Interna¬ 
tionale Mitteilungen fUr Bodenkunde, Vol. V, 19x5- After tliat date the 
events of the years 1914-1918 brought about a serious interruption of 
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the work. In 1922, however, at the Prague Conference, it appeared prac¬ 
ticable to re-establish relations between menil:)crs of the Committee, and as 
the outcome of joint work it was possible at the Conference in Pome in 1924 
to pass several resolutions, which may be regarded as definite sieps in the 
direction of establishing uniform analytic methods. These resolutions relate 
to the question of the preparation of the hot concentrated HCl. extract, as 
well as tile chemical determination of the substances assimilable by plants. 

The separate resolutions are as follovrs : (a) for the preparation of the hot 
concentrated HCl. extract the method of Bemmelkn-Hissink is in principle 
adopted: only two questions in regard to the details of execution have to be 
agreed upon viz. tlie quantity of the acid and the length of time required for 
boiling. For tlie purpose of determining these points, the institutions wliich 
express their willingness to take part in the enquiry will have several kinds 
of soil sent to them. 

(6) The subject of soil acidity gave rise to lively discussion and it was 
shown to be impossible to select a single method best suited to evciy case, 
owing to the fact tliat tlie different methods of determination give different 
indices of acidity. It is also proved that the acidity indices, although tliey 
afford a good indication of the lime requirements of the soil, can never give 
information as to the quantities of lime to be applied. On this account it is 
resolved to keep separate the questions of the acidity indices and the lime re¬ 
quirements. It is much to be desired that further work be done on this subject. 
Director Haraed R. Christensen, Lingby, near Copenhagen, has undeilaken 
the organisation of tlds work. 

(^r) As regards adsorption of bases the work of the Committee has so 
far advanced the problem that the possibility of devising a simple and rapid 
method of determining the exchangeable bases is becoming apparent. Dr. D, 

J. Hissink has undertaken the organisation of these researclies. 

(d) The question of the determination of the nutritive substances assi¬ 
milable by plants is one which is not yet sufficiently elucidated to allow the 
establislunent of a simple metliod of determination to be contemplated. With 
a view to expediting the solution of the problem a resolution for collaboration 
with the Committee for the study of soil fertility was passed. 

{e) It was also proposed to apjxiint a sub-committee for the alkaline 
soils, but as this subject also comes witliin the province of Ihe Committee for 
Soil Gassification and Nomenclature, the chairman of the Second Committee 
has come to jin understanding with Prof. C, F. Marbut and a proposal has 
been made for organising this Committee as a sub-committee of the fifth 
Committee. 

In concluding this short reixirt on the position of the work of the Commit¬ 
tee it is satisfactory to note that the number of members, wliich at the time 
of its formation in 1910 was ten only, has now reached 64. The list of members 
is as follows : — 

Chairman : A. A. J. voN S'iGMOND, Budapest. 

Vice-Chairmen : B. Aarnio, Helsingfors; M. M. MacCooi,, East Lans¬ 
ing, U. vS, A.; K, A. Vesterbero, Stockholm ; G. WiKGNER, Zurich. 

Secretaries : R, Baeeenegger, Budapest; N. M. COMBER, Leeds; Th. 
AIDEE, Bukarest; E. SCHERF, Budapest. 
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Members : J. J. Always, St. Paul, U. S. A.; G. AndrE, Paris; E. Biee- 
iliVNN, Copenhagen; H.K.ChrisTENSEN, Lingby; K.Daniee, Munich; J.Danze, 
Munich; D. Digenty, Budapest; C. DUvSERRE, Lausanne; A. PXODERER, Ma- 
gyardvdr; R. Gaixay, Morges, R. Ganssen, Berlin; G. Garoea, Chastres ; 
Gedroitz, Nosoff ; H. Gess^er, Zurich ; L. Giee, Washington ; A Ch. Girard, 
Paris; K. Geinka, Leningrad; A. Gregoire, Gembloux; St. Haydik, Ina- 
reskakues ; A. HERKE, Szeged ; D. J. Hissink, Groningen ; H, Jenny, Zurich; 
JOFFE, New-Jersey ; A. F. Joseph, Khartoum; II. Junk, Munich; Kyas, 
Briinn; M. H. LagaTU, Montpellier; O, Lemmermann, Berlin; J. G. LlP- 
MAN, New Jersey; A. Menozzi, Milan; It. Mitscherijch, Konigsberg; 
L. F. Newman, Cambridge; B. Nikuewski, Posen; E. N\aREDi, Budapest ; 
C. OirSEN, Lingby ; J. Petersen, Ladelund ; E. Ramann, Munich ; N. Reit- 
MAIER, Vienna; N. RiTTER, Bern; J, Rossi, Portici, B. J. RussEEE, Rothamsted ; 
L. Saeacz, Budapest; II. Saueinger, Munich; B. SCHMiTz, Oerlikon bei Zu¬ 
rich, O. Schreiner, Washington ; L. SmoeIk, Prague ; H. Stremme, Danzig ; 
J. SzEMiAN, Angora ; O. Tamm, Alnarp; F. Teri^ikowski, Poznau; G. Tommasi, 
Rome ; R. Tknka, Prague ; A. Vende, Budapest; W. Vernabski, Leningrad ; 
A. ZOEHi^s, Budapest. 

A.A. J. VON S’IGMOND. R. BaEEENEGCER. 

President of II Committee, Secretary of II Committee, 


Circular of the Second International Committee for the Study of 
Soil Chemistry on the question of the Preparation of Hydrochloric 
Acid Soil Extracts. — At the Fourth Congress on Soil Science at Rome 
the vSecond Committee passed the following resolution on the preparation of 
hydrochloric acid soil estracts, 

“ Before deciding finally on tlie adoption of tlie Bemmeeen-Hissink, 
process it is advisable to ascertain : 

1. If the respective quantities of the soil and of the acid should be those 
expressed by tlie figures i gm. of soil and 25 cc. of acid, or if the quantities 
corresponding to the figures 1 gm, of soil and 10 cc. are sufficient. 

2. If a boiling for one hour is not enough instead of prolonging the boil¬ 
ing for two hours. 

To decide these two points it is necessary to make special experiments 
on samples of fine earth of various soil types, at least three Idnds: acid, neutral 
and alk£Uine.» 

Members engaged in research work who desire to take part in this in¬ 
vestigation are asked to address the chairman of the Second Committee, Prof. 
Alexius A. J. von Sigmond, Budapest. Hungary, 1 S’zent Gallcrtt^r 4 

Members of the Committee who wish to take part are accordingly asked to 
put themselves in touch with members of the First Committee for the taking 
of soil samplers. These samples will be forwarded on request to the chaiiman 
of the Second Committee. Members of the Committee are informed that in 
order to save carriage the investigations proposed by the First Committee for 
the Study of Soil Mechanics and Physics will be made on the same samples. 

As regards tlie preparation of the acid extract, members are reminded that 
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the original proposal made to the Congress by the Chairman of the Second Com¬ 
mittee was in the following terms : 

(a) 10-20 gm,, of the soil sample are set to boil rapidly in an open flask 
on a naked gas jet with the addition of 25 times the volume of HCl. at a con¬ 
centration of 25-35 % by weight, till the boiling temperature reaches iio«>C. 
The time necessary should not exceed 25 minutes mid can usually be reduced to 
10 minutes. A reflux condenser is then placed on the flask and boiling over 
the gas jet is coniinued without interruption for two hours precisely. After 
two hours boiling, cold water is quickly intrcxluced and the insoluble particles 
allowed to settle. Then the clear solution is decanted and the process repeated 
till the reaction of the filtered solution is only slightly acid. In tliis solution 
the content is usually determined of SiO^, Al/Ig, Fe£O j(MnOJ, CaO, Mg0,K30, 
NagO and P2O5. 

(b) To remove from the insoluble precipitate the last remains of acidity 
a small quantity of Na Cl, is added and the lixiviation by decantation is con¬ 
tinued until the reaction of the filtered solution is completely neutral. The in¬ 
soluble residue is then dried over a water-bath, the filter paper wiUi its incon¬ 
siderable contents is reduced to ashes and added to the insoluble residue. By 
this latter process the colloidal SiO^ may lose something of its solubility in 
dilute alkali. To avoid this result care must be taken that only a very small 
quantity of the insoluble residue from the decantation readies the filter paper. 
1^0 dissolve in alkali the vSoIuble SiOg, it is shaken or stirred for five minutes at 
a temperature of 55”C. in an hyRi,ENMEYp;R flask witli 200 mm"^ of KOH of i .04 
specific weight. After five minutes cold water is poured into the fl* sk and lixi- 
viatiori proceeds with decantation as before, until there is no alkaline reaction, 
t. e. when there is finally added a small quantity ol NaCl. In the course of 
the alkaline dissolution the percentage of SiO^ is determined and, if jireseiit, 
also AI2O3 and other bawScs, 

We are of opinion that it is sufficient to determine the quantity of silica 
soluble in the alkali and in the acid extract and to detennine the total sesqui- 
oxides Al^O,) by precipitation in a watra solution of ammonia. 

The detailed account of the method to be followed with the soil samples 
will be sent later. 

Members are free to ctirry out also the determination of the oilier consti¬ 
tuents or to try anotlicr process for the preparation of the acid extract, but in 
any case they are asked to carry out the determinations describ€‘d. 

Collaborators are asked to make their requests for soil samples before i. 
September 1925. 

Prof. Dr. RobicrT BaeeEneggkr, Prof. Dr. A. A. j. von vSTcmoNd, 

Secretary of the Second Committee. President of the Second Committee, 

Sub-Gonunittee for Alkali Soils. — The problem of tlie alkali soils 
is a world-wide problem, and its solution can be reached only with the col • 
laboration of all who are working at the subject. Co-operation in the 
work of the Alkali Sub-Committee is therefore asked. The first step is to 
lay down the programme, and it will be helpful to receive a list of ques¬ 
tions which it is felt should be made the subject of an international 
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enquiry. It is recognised to be a great drawback to the work that tlie 
analysis of the alkali soils made in the different countries are not compa¬ 
rable, owing to the employment of widely differing methods. It appears 
that it would l>e advantageous to work out standard methods and 
an expression of opinion as to which metliods should be adopted would be 
welcomed. The Second Conmiittce for the Study of Boil Chemistry is working 
out a method for the digestion of vsoils with hydrochloric acid (method 
BKMMKhEN-HisSTNK) and tliis methf^d might possibly be employed also in the 
case of the alkali soils. There is also the question of the terminology of tli^e 
alkali soils, and it is felt that the knowledge of these soils would be advanced 
if every worker wo Id give a description of the whole profile of the soil. 
Some agreement as to terminology would be neceSvSary here. 

It is considered also that it would advance tlie cpiestion of the reclamation 
of alkali soils if experiments on tlie same plan could be made in different parts 
of the world. Bui before undertaking this work on a large scale, it is important 
to gather all the available data on soil surveys in alkali districts. 

Any suggestions tliat may be made on this subject will be very 
acceptable 

Dr. Robert BACiyENn(x,ER, Prof. A. A. J. von Sigmond, 

Seeveiary, Chairman ^ 


Alkali Soils Sub-Committee. 

III. Committee for Soil Bacteriology. ~ A date early in July for 
a meeting of the Committee in Berlin will be fixed after consultation with the 
Cliaimian, Prof. Btokcasa. 

IV. Committee for the Study of Soil Fertility. — No report has 
yet appeare<l. 

V. Committee on the Nomenclature Classification and Mapping 
of Soils. — Prof. C. F. ^'Iarbut, Washington, IJ. S. A. (Chairman), 

Sub Committees, 

(1) Sub-Committee for iCiirasia on the Nomenclature and Mapping of 
Soils: 

Dr. B. PROSTERUS, Finland (Chairman) ; Dr. D. K, Oeinka, Russia; 
Dr. S. Mikuaszicwski, Poland ; Dr. II. Strkmme, Germany ; I'rof. L. Cayeux, 
France ; I)r. O. T. Tamm, Sweden ; Prof. W. WoiyiF, Gennaiiy ; Prof. V. No- 
VVIU5SH, Italy. The committee will be still furtlierenlarged by appointments 
made by the Chairman, 

(2) Sub-Committee for Furasia on the Mapping of Soils. 

Prof. G. Murgoci, Roumania (Chairman); Prof. W WoEFF, Germany (Ge¬ 
neral Secretary) ; Prof. L. Cayeux, France (Treasurer^; Dr. B. FrosteRUS, 
Finland; Dr. D. K. Geinka, Russia; Dr. S. Mikeaszewski, Poland; Dr. H. 
Stremme, Germany; Prof. PETER TrEitz, Hungary. 

Additions to the membersliip will be made by the Chairman. 

(3) Sub-Committee for tire Americas on the Nomenclature and Classi¬ 
fication of Soils. 
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Prof. C. P. Makbut, Washington, U. S. A. (Chairman); Dr. P. E. Brown, 
Ames, Iowa, U. S. A.; Prof. M. h. MnxKR, Columbia, Missouri, U. S. A.; 
Dr. P. J. Aeway, St. Paul, Minnesota, U. S. A.; Prof. A. R. Whitson, Ma- 
divson, Wisconsin, U. S. A.; Prof. G.W. Conrey, Columbus, Ohio, IJ. S. A.; 
Prof. C. F. Shaw, Berkeley, California, U. S. A.; Prof. W. L. POWERS, Cor- 
valis, Oregon ; U. S. A. ; Prof, J. G. Hutton, Brookings, South Dakota, U. S. A.; 
Prof. H. D. Waester, Fargo, North Dakota, V, S. A.; Prof. A. D. Patrick, 
State College, Pennsylvania, U. S. A.; Prof. h. ¥. Gikseker, Bozeman, Mon¬ 
tana, U. S. A.; Dr. M.M. McCooi,, Bast Lansing, Michigan, U. S. A.; Prof. R. 
S. Smith, Urbana, Illinois, U. S. A.; Prof. H. O. Buckman, Ithaca, New York, 
U. S. A.; Prof. A. W. Beair, New Brunswick, New Jersey, U. S. A.; Dr. G. B. 
CoNDRA, Lincoln, Nebraska, U. S. A.; Mr. J. F. Stround, Montgomery, Ala¬ 
bama, U. S. A.; Prof. L. M. CARTER, Athens, Georgia, U. S. A.; Prof. W. B. 
Cobb, Chapel Hill, North Carolina, U. S. A.; Dr. ( 5 .S. Graps, College {Station, 
Texas, IJ. S. A.; Prof. G. N. Ruhnke, Gueli)h, Ontario, Canada; Mr. A. H. 
Hawkins, Saskatoon, Saskatchewan, Canada; Dr. Avewno 1 de Oijveira 
Rio de Janeiro, Brazil; Mr. Horace WimijAMS, Rio de Janeiro, Brazil; Direc¬ 
tor Juan R. Mootes de Oca. Buenos Aires, Argenlina. 

(4) Sub-Committee for the Americas on flie Mapping of Soils. 

Mr. J. W. McKerichkr, Wasliington (Chairman) ; Mr. F. J. MarschneR, 
Washington ; Prof. C. F. Marbut Wasliington ; Mr T. D Rice, Washington ; 
Mr. W. B. Hearn, Washington ; Mr. H. H. Bennett, Washington ; Mr. M. H. 
Lapham, Wasliington; Mr. M. Baldwin, Washington; Prof. A. H. Joia, 
Saskatoon, Canada; Prof. O. N. Ruhnke, Guelph, Canada; Dr. Aveijno I 
DE Oeivkira, Rio de Janeiro, Brazil; Director Juan R. Montes de Oca, 
Buenos Aires, Argentina. 

This list will be completed later by adding names for Mexico, tlie States 
of Central America and (f the other countries of South America. 

Report of the Work of the Committee lor the Agro-Geological 
Map of Europe, 1924. • In accordance with the resolutions of the Fourtli 
and Fifth Committees on the Intc‘mational Agro-geological Conference at Rome 
on May 1924, a Committee has been formed for the preparation and publication 
of an international pedological map of Europe on the scale of i : 2 million 
as well as of tlie separate Buropean countries in i : i y, million. The head- 
Cjfuarters of this Committee is Bucarest (W Soseaus KisseleiT 2), tlie chairman, 
Prof. Murgoci, the vice-chairman. Prof. Cayeux in Paris, the Secretary, 
Prof. WoiyFF in Berlin, and members of the executive, Prof. I^ROSTERI'S in 
Helsingfors, Prof. Gi^inka in Leningrad, Prof, von MikiAvSzewski in Warsaw, 
Prof. Strkmjvie in Danzig and Prof. Treitz in Budapest. 

The first business of this Committee was the issuing of directions for a 
uuifonn construction of the maps in the different countries. These directions 
have been very carefully drawn up by Prof. MuRCJoci and brought out by 
Prof. Tiee in Vienna Under the title : " Instructions pour hi preparation de la 
Carte Gen^rale du sol de TBurope " and forwarded to the individual memt^ers. 
It is propovSed to send as supplementary aids to work a dictionary of teclmical 
terms in soil science in the languages concerned and a sp.ecimcn map of the 
Rumanian ]dain and the Northern Dobrudscha, but these have not so far reach¬ 
ed the members. 
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By the death of Prof. Murgoci, who had devoted himself unreservedly to 
this work, the Committee has sustained a severe loss; it is now important, 
that all the preliminaries should be concluded, so that the coming summer 
may be fully utilised for the field work which is to be carried out in each coun¬ 
try. 

As regards work in Germany, a petrographic representation of tlie German 
soils on the principle of the international geological map is being prepared, and 
arrangements are in progress for a purely pedological survey of the country 
during the summer. W. WoiyFF. 

VI. Committee for the Application of Soil Science to Scientific 
Agriculture. • - A report will appear in the next issue of this Review. 

Personal. 


G. M. MURGOCI, 

(tEOWGIST IN CHIEF, 

Chief or the section of the Rumanian 
( kcor^oGicAE Institute, 

PROirsSOR OF THE BuCARKST POEYTlCCHNIC SCHOOE, 
C()RHK-»PONi)rN(; Micmber of the Rumanian Ai'ademy, 
Corresponding mi^mber or the French Academie d^Agricueture, 
Chairman of the International Committee 
ON Soil Mapping and Diri.cTor 
OF THE PEIK)L 0 GICAL MAP OF EUROPE, ETC , 

died at Bucarest on 5 March, at the age of 53 years. 

An obituary notice will a]^iK'ar in the ^ ext issue of this Review. 

I^rof. R, Ganssen, Divisional Director of tlie Prussian Geological Provin¬ 
cial Institute in Berlin and Director of the Pedological Laboratories celebrated 
his 60th birthday in March. 

Dr. SoKOLOWSKY, of the Agiicultural Institute at Kharkov, was appointed 
in August I <124 to the PvXecuti\e Committee of the Soil Science Re.search Bureau, 
as ProfeSvSOT at the Agricultural Institute, as well as member of the Scientific 
Commission for Ukrainian Agriculture. 

Errata. 

In tlie article "Ein Bcitrag zur Charakt. der Ilannaboden’* von V 
NovAKm published in Internai Mitt. f. Bodenkunde, XIV, H. 3-6, under the 
illustration on p. 05, read Fig. 3 instead of Fig. 2, and on p. 103, Fig 2 
should be substituted for Fig. 3. 
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ENQUIRY ON EOCUST CONTROE. 


LOCUSTS IN HUNGARY DURING 1924 w 

Historical Note. 

The locust invasion of 1924 was a continuation of that of 1923. 

The Italian cricket {Calliptamus italicus) appeared, as usual, 
earlier than the Moroccan (Dociostaurus maroccanus). It was re¬ 
marked from the first that, in those areas where systematic 4 nd 
scientific control had been established in the preceding 5 car or where 
the locust parasite Empusa had then occurred, tlie locusts either did 
not appear at all in 1924. or only in quite small numbers. It is a 
curious fact that the fatal effects of the Empusa Grylli are entirely 
local. Thus in 1924 in Szaszberek (commune of UjszAsz, Komitat 
of Jasznagykunszolnok), the following observations are made. Those 
farm areas which still include, even since the carrying out of the 
agrarian reform, several thousand Hungarian ‘ yokes ’, were not 
infested in 1924 by the Italian cricket, although in 1923 a very se¬ 
rious invasion of this species had occurred, especially attacking the 
lucerne, and had subsequently, towards the end of July and during 
the month of August, been severely infected by the fungus already 

^ (i) Tliis report, comuiiicatecl by the Royal Hungarimi Ministry of Agriculture, is drawn 

up so as to follow on that of the previous year and at the same time forms the reply to the 
enquiry made by the International Institute ot Agriailture For the terminology in regard 
to and the scientific names of the ditlerent kinds of locusts, cdraparc the repc^rt of tire author 
which appeared in the Internaitonal Review of the Science and Practice of AgrtcullurCt New 
Series, Vol. II, No 2, April-June, 1924 : pp. 464-470. 
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mentioned. On the contrary, in the areas which had not suffered 
from the Italian cricket in the preceding year and were attacked 
only for the first time in August by newly arrived swarms, the species 
appeared in large numbers in 1924. 

This phenomenon Avas noticeable not only on a small scale, or 
in a hamlet covering some thousand ‘ yokes but also on a large 
scale: whole groups of communes, which had been completely 
infested the year before, and where, though control had been very 
ineffectively carried out, the Empusa had occurred, were entirely free 
from the Italian cricket in 1924. On the other hand localities which 
had been completely free from the parasite in 1923 suffered very 
severely in 1924 from the locusts. 

It should be noted that the appearance of the Empusa Grylli in 
*023 was first remarked on i July, whereas in 1924 it was somewhat 
eailier. In 1923 however the development of the Italian locust was 
soni ^what retarded, and the attacks of this Eniomophthores thus 
affected the second larval or the first nymphal stages. In other words 
the locusts were only in the middle of their development cycle, and 
uj) to the end of September and later, the infection went on spread¬ 
ing to such an extent that on the tops of the lucerne or of the thistles 
{Carduus nutans) and any other tall stiff weeds, quite large clumps of 
dead locusts could be seen. In such a clump there would be found 
some \oung and some old locusts both male and female, bleached by 
lain and sun. 

In 1924 the attacks of the Empusa were considerably more se¬ 
vere and areas not previously attacked by locusts were affected. 
In this season the dead dried locusts could be collected in sackfuls 

No eggs had been laid by the locusts thus attacked, and by 
repeated investigation it was ascertained that, while the development 
of the eggs in the ovaries of the females had begun quite normalh, 
and pairing had taken place, the eggs while still in the mother's body 
had become decomposed and reduced to a liquid state, and in a short 
time the interior of the locust w as completely penetrated w ith the 
mycelium and choked with spores, or the surface of the body, par¬ 
ticularly the delicate membrane connecting the joints of the abdomen, 
was entirely covered with the spores of the fungus, w^hich at first w ere 
of a whitish colour and then gradually tunied brown. 

It should be noted that in spite of the severity of these attacks 
by Empusa, there remain wide tracts where the Italian locust ap¬ 
peared in large numbers and laid its eggs over considerable areas. 



470 


ENQUIRY ON EOCUST CONTROL 


In 1924 on 22 July in the Commune of Tiszacsege (Kismajor farm 
Komiiai, Hajdu), where great damage had been done to the tobacco 
crops by this locust, the writer was able to observe that pairing and 
egg-laying were in progress to an unusual extent over extraordinarily 
large areas. It may be mentioned that in 1924 the damage done 
to the tobacco crops by locusts was exceptional and, apart from the 
case just referred to, a large number of most promising tobacco 
plantations in the commune of Piidszentmihaly {Komitai of Sza- 
bolcs) were ravaged by the Italian locust. It was not merely a case 
where as usual the lower older leaves were attacked, nor even of 
the finest leaves being riddled with holes as occurs if locusts are 
feeding : in this season on whole plantations nothing was left of 
the plants but the bare stems with a few young leaves on the top. 
The damage done to the favourite food plants of this locusts (lu^ 
ceme and 'Mischling*, a mixed sowing ofve tch, oats and barley), 
though in any case considerable, was perhaps on the whole in the 
year under report perceptibly less than in the preceding year. 

It was even more noticeable in 1924 than in previous years 
that the lucerne fields of four years growth or more, suffered more 
severely than other areas where the growth of herbage was lower or 
less close, as in pastures and meadow^s, or on banks of canals and 
dykes. 

No other observations of any importance were made. 

The communes attacked by locusts of this species, as well as 
by the Moroccan species, are enumerated in the annexed table. 

The Moroccan locust appeared in 1924 in the same localities as 
were attacked in 1923. No new observations were incorporated in 
the report for this only too well known locust. 

It appeared on various large pastures, first on small patches and 
in inconsiderable numbers, and, as usual, little attention was at 
first paid to it. The areas attacked however became larger and 
merged into each other and the little ' hoppers ' soon became a 
threatening swarm of all devouring locusts. Even in 1924 many 
communes did not ask advice in time, for the locusts on developing 
their wings deserted the arid pastures from which they had eaten 
every green blade and threw themselves upon the wheat fields. In 
consequence of this neglect at the earlier stage, from two to three 
thousand '"yokes” of wheat were sacrificed. The greatest damage 
was done in the commune of Pely {Komitat of Heves), where the 
Moroccan locust has had for more than twenty years a hatching 
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centre and is hence well known to the popnlation on accbunt of its 
repeated depredations. 

An observation was made this year in regard to the development 
of this species of locust, viz. that any retardation in one phase is 
compensated for by more rapid development in the other phases. 
It was noticed for the first time that the Moroccan locust emerged 
from the ground at the end of April (27 April), and from the mid¬ 
dle of June (10 June) became winged, its full development thus 
being reached in 44 to 45 days. In many seasons the j^oung only 
leave the ground in the first ten days of May or even on 13 or 14 
Maj’^: the first winged locusts however appear almost always on 10 
or II June, which shows that the complete development may take 
place in these cases in periods varying between 28 and 38 days. Now 
it may happen that within the extreme limits of the period of de¬ 
velopment the locust mav, so to speak, lag behind in one or other, 
sometimes in several, stages of its development, whether in the larval 
stage or that of the nymph, so that instead of taking 5 or 6 days 
neatly double that time is spent, before it reaches the next stage. 
It might be supposed that in such a case the whole period of the de- 
\^clopirient of the locust would be so much longer. This however 
IS not so, for when one 01 more phases are extended the successive 
stages up to the tinal transformation into the winged creature are 
eonespondiiigly shortened 

This circumstance originally misled the organisers of the control 
measures, and is still every year a source of miscalculation on the 
part of the threatened population. To it is no doubt due the 
fact that control is more or less unsuccessful, as the delay in de¬ 
velopment is apt to encourage tlie idea that there is more time for 
putting the measures into practice, an idea invariably contradicted 
by the facts On 10 to ii June rhe first winged locusts always ap¬ 
pear and become from day to day more numerous and about 29 
Tune (the feast of SS. Peter and Paul) which is in Hungary ac¬ 
cording to the widespread popular idea the first da^' of harvest), 
there are often more vigorous swarms of flying locusts than ever, 
which in the days that follow become even more active and dan¬ 
gerous. It is from facts like these that one sees why any half 
measures at the begimiing of control work out their own punish¬ 
ment before the end of the campaign, even in localities where it 
might be assumed that the population would have to be careful, if 
not on ac&unt of the damage to others, at least for their own sakes. 


10 — Agr. tng 
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Permanent Centres of Infection by Italian ano Moroccan 

CRICKETS CaEIJCPTAMUS iTAEICtTS AND DOClOSTAlTiUS 

maroccanus 

The writer is of opinion that, though the chief and original 
egg-laying centres of the locust are to be found in all the Mediterra¬ 
nean countries both North and South it has been for a long time estab¬ 
lished in Hungaiy^ and certainly earlier that the Moroccan species. 
Soil conditions in Hungary are more favourable for the Italian than 
the Moroccan cricket, the latter being specifically an inhabitant of 
salt lands. 

The Italian cricket has been found thioughout Hungar\" since 
the beginning of the twentieth century. In the mountain areas such 
as the Siebengebirge and Transylvania and also to the South of the 
Carpathians on the hills bordering on Pannonia, the cricket is only 
seen at intervals though frequently in undesirably large quantities. 
Ivarge numbers are only to be found in the warm and too aften arid 
plains of the Alfold bordering both banks of the Tisza In all this 
vast region it has however been impossible to identify more than two 
permanent egg-laying areas. The more northerly, which may 
be called the infection area of Matra is situated on the south eastern 
slope of the Matra mountains in the area bounded by the Tarna and 
Lasko streams, its central point being in the Communes of Aldebrb and 
Nagytdlya, both in the Komiiai of Heves. The second is the River 
Tisza breeding ground lying to the South East of the former and 
extending on the left bank of the river over Tiszafured, Tiszaszt) 116 s 
(both in the Komitat of Heves), Tiszaszentinietie, Tiszabud, Tiszalbk 
Tiszabiira, Tiszaroff (in the Komitat of Jasz-Nagykunszolnok) and 
on the right over Tiszasuly and Kotelek (in the Komttat oi 
gykunszolnok). 

The fact that for over 40 years the Italian cricket has always 
not only made its first appearance but also is found in these regions 
in enormous numbers is in the author's opinion sufficient proof that 
they are the real centres of infection. Even though the adjacent 
districts are as a rule the first to be attacked from this source, this 
does not prevent the locust from increasing disastrously in more 
distant areas, where they always breed though less extensively. 
This consideration must always be borne in mind in the future from 
the point of view both of prevention and control. 
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On the other hand it cannot be said that there are in Hungary 
any permanent centres of infection by Moroccan crickets and the 
appearance of this species is of more recent date. 

JoH. VON pRiVAnDSZKY, the author of a study of the Hungarian 
orthoptera (i) refers to the Dociostaurus (Stauronotus) hrevicollis, 
a species very similar to the Z>. Maroccanus Thb. and states that this 
species is smaller than S. cruciatus Ch,, the true Moroccan cricket, 
which he also describes. Fkivaldszky himself with his colleagues 
of the National Museum of Hungary had at the time surveyed the 
whole country and collected considerable numbers of specimens of 
ortlioptera in the districts in which D. Maroccanm Thb. cruciatus 
Char}), had periodically caused great damages since 1880, Tht-y 
however found no trace of the Moroccan cricket in these districts or 
in an3' other part of Hungary. 

Brunnkr von Watticnwyix also makes no mention of the 
existence of this species in Hungary, though in his book (2) he gives 
a description of it and an account of its geographical distribution. 
He however informed Dr. CrFZA von Horvath by a written communi¬ 
cation dated I November igzothathe hadfoimd specimens from 1862 
onwards in the neighbourhood of Bazias on the left bank of the Da¬ 
nube on the confines of Old Hungary and Serbia, along the boundaiy^ 
lines of th<* Komtials Torontal and Krasso-Szoreny. He also states 
that this sj)ecies is to be iound in Serbia according to information 
leceived from that country. 

The first destructive invasion by the Moroccan cricket in Hiingar> 
took place in 1899 in the Komtiat of Torontal which at the present 
time belongs to Yugo-Slavia, and in this area its ravages continued 
till the end of 1921 In the following years the infested area was 
divided up into allotments and brought under cultivation. For 
this reason the writer found in the summer of 1905 a small area only 
which could be described as dangerous as a possible centie of infection, 
although the species was still existent in a sporadic state. He is 
confident that this was the first infection centre for the Moroccan 
cricket in Hungary and that it has now been destroyed. 

About the same time this insect caused damage in the neigh¬ 
bourhood of Szegd and in the surrounding Komitat of Csongrad, but 

(1) FwvAiJDsiity JAnos, V Ma^ryarorszdgi egyenearopuek raagAiizajza {Monograpiiia 
Orthopterorum Hungarme). Pest, XH67, p iOi.f 

( 2 ) JtKUNNKR VON WAjPU'NwyLL C, PftKJrumus dtr Hurop6techcn Orthopteiai, p 
I.eipzig, 1922. 
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the losses caused were slight and the development of cultivation soon 
put an end to the troxible. 

The breeding place, which has continuously since 1904 served as 
a permanent source of diffusion, is situated further North between 
the Communes of Jaszkiser in ih^Komtiat oi Jfiszmagykuuszolnok, 
Pely in the Komitai of Heves and, in a southerly direction, between 
Bessenyszog and Nagykdrb in the Komtiat of Borsod. This the 
writer describes as the Jazygier breeding ground. From this point 
the insect passes in a Noith Easterly direction, first by Tissafiired 
in the Komtiat of Heves and then to the area between Mezokovesd 
and Rniod in the Komttai of Borsod where it forms a small but per¬ 
sistent breeding ground which is constantly renewed. This infec¬ 
tion centre is the origin of invasions in another direction, passing by 
Tiszafiired but extending furthei eastwards. The swarms settle on 
the extensive naliual i)astures of Nagyhortohag\ near Debrecen and 
also find in the neighbourhood anotliei district of ])astuu‘ land with 
an area of over 120,000 cadastral yok(‘s ”, forming a uniform plain 
marching with that of Nagyhortobagy, where a large infection cen¬ 
tre is formed Nortlnvards the extreme limits of attack aie Buds/ent- 
niihaly in the Komtiat of Szabolcs, soiitliw ards, Devavanya in the 
Konntat of Jasznag>kiins/olnok, in the West, Tiszafiired in the Ko- 
mtiat of Heves, in the liast, Balniazujvaios in the Komtiat of Hajdu. 
TJiis breeding ground how^ever has up to the ])resi‘Xit, despite its 
large extent, only proved of secondaii imj)oi-tance. Jt is impoSvSible 
.however to state tliat it will ahvays remain so, tor on one occasion 
it was the source of a jiarticularl} extensive invasion lasting for the 
three year ]xcriod between 1905-1007. I'he future will show whether 
there will again be a similar outbreak and how^ serious. It should 
however be noted that the pasture lands of Nagyhortobhgy and neigh¬ 
bourhood hav(‘ again been invaded for the whole period betw^c^en 1921 
and 1924 by the Moroccan cricket, but to so small an extent and so 
sporadically that so far it has not been necessary to institute any de¬ 
finite system of control. 

The appearance of this species in Hungary is recorded in the 
statement to be found in the appendix. 

In 1923 another variety of locust, Orphania denticauda Charp. 
appeared in Hungary and was a fresh cause of anxiety (i). It was 
also observed again in 1924, practically in the same districts as in 
the previous year but only in small numbers elsewhere (see appendix) 
and also in vSlovakia, from which the writer received specimens 
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marked as ' migratory locustsIn Hungary this species has not 
been considered a serious danger, for the inhabitants of the area 
threatened knew by experience of the previous year that the insect 
was not particularly dangerous. 

The ash grey migratory locust ' Locusta damca L. Pachytylus 
danicus et cinerascens auciorum ' made its appearance this year in 
the same areas as in the j)revious year (j). It appears to show a 
tendency to multiply in the areas that were attacked in the previous 
year, where only 170-200 specimens had been collected with great 
difficulty, whereas it was to be found by thousands in 1924. The 
inunber of comnitmes affected has also increased, not only in Hungary’' 
but also, as shown by the detailed report annexed, in part of the ivo- 
mitat of Bereg, which lies in vSlovakia across the frontier. The writer 
however is of opinion that this species does not constitute any x)arti- 
cular danger. In the first place this locust, though strong and des¬ 
tructive, is when compared with others comparatively innocuous. 
Secondly their breeding places, swamps damp meadows and uiiculti- 
vdtcMl lands, are of small extent in the district where the\ were found 
intlx^ ])revions >ear, and all the surrounding area has for a long time 
been uiidoi i)ennanent cultivation. 

In 1(^24 however it was discovered that a sjiecies of prairie 
grasshopper, a locust in the original sense of the nanie, which had 
hitherto been considered to he hanuless, w^as capable of becoming 
dangerous in certain conditions. In the areas attacked partly by 
tile Moroccan cricket, for example, Karcag in the Komiiat of Jasz- 
nagykunszolnok, and partly by the Italian cricked (for example, 
vS/aszberek in the same Komitat), certain Clielidoptera (Platyclas) 
appeared, and amongst these the Ch. allwpnuciaia Goeze {PL 
b'ab.) w^as the cause of serious damage. 

It should be stated that in Hungary several varietu's of these 
C helidopiera are found and that if the true dangerous locusts apjiear 
in large numbers the native grasshoppers are also as a lule very nu¬ 
merous. They however remain harmless and live and spend all 
their time in the pasture lands. Occasionally howt ver they have n 
shown themselves in the wheat and barley fields after harvest, 
where they find a lodging in the sheaves which are known in Hungary 
as Kreuz. These insects which were at the perfectly mature stage at 
times collected in large numbers and devoured the grain in the ear. Bor 

(i) See fnkr, Rea of S(,and Pradice of Vol II (1924)1 No- 2, p 465 and ibidan- 

pp. 4<>7 m6«. 
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this reason the Platycleides are known in Hungary as the ‘ hoppers/ 
that eat the corn ears \ The damage done however has never been 
considerable. In 1924 however various kinds of cereals, especially 
wheal and barley, while still in the green stage, were attacked, not 
by the adult insects but b}' the nymphs and larvae. As a rule 
they only ate the grain wlien still in the milky stage, but to such an 
extent as to bring about a loss of nearly 100 per cent. 

On investigation of this new phenomenon it was clear that the 
cattle of the pasture lands were the ultimate cause of the trouble, 
as they gradually foiced tho Pla 1 ycleidci>, while still in the immature 
stage to leave the pastures so that the}^ settled on the neighbouring 
crops. As this ])ioccss of exj)ulsion lasted for several wx^eks, in the 
end the * hoppers ' were found to have disappeared entirely from the 
pastures to find a lodging among the cereal crops. Frequently they 
confined their depredations to the borders of the fields, but on oc¬ 
casion they penetrated as far as 100 or 200 paces from the edge, 
leaving their mark on each ear, and in jnany cases consuming every 
giain in the ear Control of those ' hoppers ' in a cornfield is im])os- 
sible, and they cannot be hunted out like true locusts. They jump 
from the ears in among the corn and conceal themselves on the 
ground. The only thing to be done is to harvest the field as quickly 
as possible in order to save w’hat remains 

The pasturing cattle may in the same w'dy oblige the Italian 
and Moroccan crickets to take refuge in the cmeal ciops, but as re¬ 
gards the Moroccan species up to at least 50 to 60 can be 
driven out again if sulficienl care and patience are exercised. It also 
often hapj)ens that this cricket abandons the corn field of its own 
accoid after a short stay, and thereupon can be exterminated with¬ 
out difliculty. This is howxvei far from being the case with the P/a- 
tyclcides. 

lx)CiivST Control, its Practical Results and Outlook for the 
Future. 

The sole alteration made by the State authorities in the organi¬ 
sation of the control measures, necessitated by tlie widespread danger 
was that the control of the Italian crickets was to be organised and 
directed by the communes themselves, and that the necessary c*x- 
peuse mUvSt also be met locally. The measures against the Moroccan 
cricket were organised and directed by State experts, the salaries, etc., 
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of the experts, and the railway transport of the control apparatus, 
machines, etc., paid by the State, but the actual labour, including 
supplies as well as wages, defrayed by the communes. A proposal 
was submitted to the Hungarian Parliament at the end of 1924 for 
the alteration of the Tvandgesetz (agrarian law) No. 31 of the year 
1907, as also of the ancient custom in this respect. 

The control measures remain the same as in 1923, and on the 
whole have given satisfactory results, except, as has already been said, 
in one coiunmne, Pely {Komitat : Heves), where very considerable 
damage was caused by the Moroccan cricket, in consequence solely 
of local negligence and i)rocrastination. The damage thus done to 
2-3000 " yokes in itself represents at the present wheat jnices (be¬ 
ginning of 1925) a loss of 5 to 7.5 millions of Hungarian crowns 
It has been noted that the successful campaign of the preceding year 
partially ensured the .success achieved in 1924 and that the Emptisa 
or locust fungus did nmch to contribute to the destruction of the 
Italian cricket. 

A strict estimate of the Government expenditure in 1924 was 
100 million Hungarian crowns (paper) ; it was impossible to estimate 
the cost to the communes. 

As legards the work to be done in the future, the first essential 
is that the people themselves should be thoroughly and unceasingly 
instructed as to the different kinds of locusts and the method for their 
control: in the second place that all administrative provisions should 
from the very first appearance of the locusts be ]:)ut into force 
and carried through, so that a thorough control may be exercised 
over the young locusts and over small affected areas. But tliis is only 
possible if the organising authority can act on its own initiative and 
has the necessary means at its disposal, if the control measures are 
vigorousl) carried out and the officers in charge are in their places 
day in and da}’^ out, and thus all available forces can be utilised at 
the right moment. 

The Royal Hungarian Ministry of Agriculture has issued control 
instructions for the information of the population threatened by 
locust invasions. Two publications have appeared ; the first gave a 
survey of the present situation as regards locusts with an account of 
the appearance of the different kinds and a statement of the rules to 
be followed in the campaign against the danger. The second contains 
an announcement of the preliminary measures proposed. The author 
of this publication is the writer of this report. 
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Detailed Jnformahon regarding the Locust Inca^^ton during 19^4 in Hungary 
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Locusts in the Colony of Eritrea. 

Report from the Government of Kritrea, transmitted to the International 
Institute of Agriculture by tlie Italian Colonial Minister. 

During 1924 no flights of locusts took i)lace throughout the Colony 
of Eritrea. Only in the valley of Barca was an excessive multiplication 
of some local and sedentary sjyecies noticed, of which Tryxahs vanabilis 
was the most numerous and caused slight injury to the durra crops, attack¬ 
ing the still immature cariopses. 

Knowledge as to the directions from which the invasions come, the 
zones of multiplication, dominant species and biolog>’, is limited therefore 
to what it was possible to ascertain up to 1916, the year of the last in¬ 
vasion. 

Re]>oils of the iiivasion.s which took })lace from 1902 tt> 1916 were 
transmitted to tlie International Institute of Agriculture, which published 
a monogra])li (1) on the subject 

The cKpeiience of ])ast years sliows that the Colony^ is subject to in¬ 
vasions fioni the south and south-east, coming from the Sudan, and that 
the coast legioo from Zula-Saliel to the Sudanese frontier is a zone of 
wiutei ie]>ioduction 

The contiol of locusts theiefore necessitates careful vigilance and 
proin]>l repoiting of flights, the zones of oviposition and the appearance 
of the young larvMe 

The Heads of f list rids and Territoiies and those engaged in the various 
Colonial Services aie lequired to tiansmit these reports to the nearest 
district pohlico-juiministrative authority, who must in turn take piompt 
nicasiues to advise the Ckivc^rmneiit and all the othei District Authorities 
and to organise contiol measures, employing the natives and with the aid, 
wlien iiecessaiy, of inilitar}' detachments 

Owing to the local and demogiax>hic conditions of the Colony, the 
work cannot be carrierl on except by the destruction of the eggs and the 
locusts ill the first stages of theii life 

The measures taken fuid instructions given by the Government at 
the beginning of each agricultuial season, and by the District Commis¬ 
sioners by means of proclamations, are based on these conditions 

Locusts in Italian Somaliland (z) 

Communicated by the (kivoninient of Italian Somaliland and transmitted 
to the International Institute of Agriculture by the Italian Coloni.d Ministry 

The last noteworthy invasion of locusts in Italian Somaliland took 
place in igij. 

Others had previously ocurred within a comparatively short period, 
namely in 1912 and 1905. These invasions, according to the reports, all 

(1) Inteinational Institute of Aariculture Control of Locusts %n Vatioui, iouniries, 
Rome 1916. 

(2) See also: R. 1924, No 1032. {Ed. fude) 
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came from Abyssinia, and this is also confirmed by the fact that, in 1^05, 
the invavsioii occurred simultaneously, both in soiith Somalidand and in 
Eritrea. 

The damage done in every case was very great. In fact, both wild 
and cultivated plants on the route taken by the locusts were almost always 
totally destroyed. This route terminated in every case at the Benadiriaii 
coast of the Indian Ocean, in the waters of which most of the locusts were 
drowned. 

Apart from the above instances, no other invasions took place, either 
small or great, which was fortunate for agriculture in the Colony. 

Locusts are included among the insects living in a non-migratory state 
in the various parts of Somaliland ; they are in such small numbers how¬ 
ever and so dispersed over va.st aieas that they need not be taken into 
consideration, and this is true to such an extent that among the enemies 
which annually damage fields and crops, locusts cause the least injury. 

Grasshoppers on the other hand cause comparatively greatoi damage 
than locusts, by biting off and dcwouriiig the tender shoots, but on the 
whole these also exist only in negligible quantities. 

The year 1924, like the ten preceding years, closed without any lo¬ 
cust invasion being recorded in the neighbouring countries and witliout 
any reawakening of activity on the part of native locusts in Italian 
Somaliland. 

Locusts in Egypt. 

Communicated by the Royal Egyptian lA'gation in Ronu*. to lh< Intema- 
tional Institute of Agriculture 

X^o invasion of locusts in any part ol ligypt was reported dining the 
year IQ24, and circumstances have not called for researches of tech¬ 
nical, scientific, legislative or administrative natuie, as no s])ecies of 
injurious locusts exist permanently in the counti}'. 


ENQUIRY ON THE OLIVE l^Y. 

Control of the Olive Fly (Dacus Oleae)^ in Turkey. 

Comimuiicated by the l\irkish Ministry of Agriculture to th< Interna¬ 
tional Institute of Agriculture. 

In 1924 measures against the olive fly (Dacus oleae) were carried 
out in the following districts of Turkey : Balcljova, Bodja, Manissa and 
Karessi near Smyrna ; Iiisine, lyaxiseki and Bairamidj near the Dardanel¬ 
les ; and Moudania, Kemlik and Chrhan Gazi near Broussa. 

The spraying method was used (arseniate of soda, molasses and water). 
The work was begun on the 15th May and continued on days when no 
rain fell. 
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The results obtained were satisfactory; 80 % of the olives reached 
normal size and remained healthy. 

The work will be continued during the year 1925, and more improved 
methods will be adopted. 


ENQUIRY ON TESTING OF DAIRY COWS. 

New Annual Enquiry* 

In pursuance of the resolution passed at the last (Teneral Assembly 
of the Intemalional Institute of Agriculture, held in May 1924, Enquiry 
XXIX has been sent out with date 30 March of the current year. The 
object of this Enquiry is to collect information as regards the development 
of dairy cow testing in each year, and the results obtained. The question¬ 
naire has been sent to the 71 countries adheient to the Institute, as well 
as to 44 other States and Colonies. 
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Soil Science. 

See R. Part II, Proceedings of the Inter national Society of Soil Science, 
AbvSt r<icts. 


Fertilisers and Manures. 

208, Fertilizers and Fertilizing. 

ForTI CKvSare. I concimj e le Coiicimazioni Nuova Enaclopcdta Agwna 
Italiana. i VoL, 8 vo , 3O2 pp , %s 131, 3rd ed. Utiione TipOjL^rafico-Fditricc*, 
Torino, 

# 

In the first part of this volume of the ” Nuova enciclopedia agraria 
italiana '' the author examines the elements of fertility, taking under 
consideration the cycle of organic and mineral substances. An examin¬ 
ation of inorganic and mineral fertilisers (nitrates, phosphates, potash 
and lime) is given, describing briefly in each case the method of manu¬ 
facture, properties and uses, not omitting compound, cpniplex and ca- 
talyptic fertilisers. 

Part III, deals with organic fertilisers and after treating of green 
manuring, farmyard manure is discussed, its production, storage, va¬ 
lue and use in agriculture ; the author then studies fertilisers derived 
from human excrement, sewage, industrial residues and waste. 

Finally, there is the practical application of fertilisers, in which, 
from the knowledge of the action and quality of fertilisers and the na¬ 
ture of the soil, the formula for fertilising is deduced. The method of 
applic ition, controlling and trade, form the subject of a further chapter 
after which follows statistical information, derived in great part from 
the publication of the International Institute of Agric.dture, ** World 
Production and Consumption of Chemical Fertilisers. ** A. F. 

[»€«] 
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269. Ghemico-* Physical Influences of Lime and Calcium Carbonates 

on Soil. 

Ramann, B. (Forest Bxperinient Station, Munich, Germany). Soil 
Scimce, Vol. XVIII, No. 5, pp. 387-^00. Baltimore Md., 1924. 

The application of lime causes changes in the soil which are much more 
complicated than has been realised up to the present, and which depend 
not only on physical conditions, but also on the chemical composition of 
the soil itself. 

Tile flocculating influence shows itself when the re-expansion value of 
the solution has been regained. Compared with the re-expansion value 
of quartz which is 0.013 qm. per litre, in a soil with 20-30 % of moisture, 
the quantity of lime necessary for precipitating a litre of soil (s. g. 1.5) is 
0.0025 gm.~0.004 gm., which corresjKDnds to an application of 5-10 kg. of 
CaO per ha. This quantity corresix>nds to a Pn of 10.5. The flocculat¬ 
ing effect, once obtained, continues, provided it is not interfered with by 
mechanical influences; the crumbling of the soil continues even when the 
lime has been transformed into carbonate, which, in turn, favours crumbling. 
A certain quantity of lime, however, should alwa5"S remain in the soil, 
to ensure the necessaiy^ physical reaction. In view however of the un¬ 
favourable influence of the alkaline reaction on the majority of crops, it 
will he necessary to apjdy the quicklime very early, so that at the begin¬ 
ning of the growth period the greater part should have already been pre¬ 
cipitated as carbonate. 

Considerable quantities of calcium hydroxide are combined in the soil 
by adsoqotion and the exchange of bases. By adsorption the soil solution 
loses its bases and loses more or less of its influence on plants. The ex¬ 
change of bases is rendered easy in acid soils, in which fertilising with quick¬ 
lime is useful ; this is not the case in silicate soils should they contain ex- 
diangeable }X;tassiuni 01 sodium. In such cases the lime will replace the 
potassium and sodium, and these in lum pass into solution as hydroxides, 
which arc notorious!}' harmful to growlli even in low concentrations. In 
the presence of these the alkalinity of the soil continues much longer, be¬ 
cause the alkalies arc not precipitated by the carbonic anhydnde, as hap¬ 
pens in the case of lime. 

It is clear therefore that tlie lime may cause serious harm if it has 
been x>receded by potash fertilisers; in such cases the liamiful factor is 
not the lime, but the alkaline h3^droxides which have formed. The lime 
therefore should lx^ appHecl so that the soil can absoib it as well as the al¬ 
kaline hydroxides formed. Bime fertilising, in order to be scientific, .should 
be preceded by an examitiation of the soil, of its degree of saturation and 
exchange of bases. 

Another important point, not yet investigated, is the decoiujx)sing 
influence of the quick-lime and hydroxides on the silicates, and the trans¬ 
formation of the lime absorbed. 

The well-known influence of quick lime as a fertiliser becomes obvious. 
It should not however be applied in larger quantities than Uie soil can 
adsorb, and it should always be applied in smaller quantities than tliose 
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usually estimated. The simultaneous application of potash salts, and 
especially of kainit, should be absolutely avoided ; it is advisable to apply 
lime in autumn and potash in spring. 

With the application of carbonate of lime, and especially of marls, 
the influence is durable but slow. The soil silicates, W’hich lose their bases 
in the exchange, regain their influence, while the soil texture is also im¬ 
proved. The neutralisation of the soil is effected by transforming the car¬ 
bonate of lime into acid carbonate. The crumbling influence is not very 
great, because the acid carbonates act as neutral salts, while the concen¬ 
tration of the greater part of the soil solution does not reach the re-expan¬ 
sion value of the salt. On the other hand there are considerable physical 
and perhaps also chemical influences through the formation of carbonate 
of lime from the bicarbonate. 

The influence of quick-liinc, however, cannot be considered as equal to 
that of carbonate of lime, as the physico-chemical influences of the former 
are quite different, sinc e it has a great influence on the soil equilibrium. Both, 
however, are considered to be great improvers of the soil, but are less 
important from the point of view of nutrition. They sliould be applied 
after a careful examination of the soil conditions. A. F. 

270. The Effect on Soil Reaction of Long-Continued Applications of 

Calcium and Magnesium. 

Burgess P. S. Soil Science, Vol. XVIII. No^ 3, pp. 169-172. Baltic 
more, M. 1924. 

An account of tests made dating a period of 15 years, the results of 
which show that the maximum neutralising effect is obtained wdth magne¬ 
sium hydrate, followed by calcium hydrate. Next in order follow flnely- 
ground magnesian and calcium limestone. A. F. 

271. Synthetic Calcium Silicate as a Source of Lime for Soils. 

Barnette, R. M. (New Jersey Agricultural Experiment Station). 
A Comparison of the Influence of Synthetic Calcium Silicates wdlh other 
Forms of Lime as Aflectirig Plant Growth. Soil Science, Vol. XVIII, No. 6, 
pp. 479-491, tables 6, Bibb Baltimore Md., 1924, 

S3mthetic calcium silicate is a product containing 80 % of di-calcium 
silicate and relatively large percentages of sodium and aluminium com¬ 
pounds as impurities. Another silicate with winch the author has made 
exj)eriments is the so-called “ limosil i)Tepared in a process for the re¬ 
covery of potash from glauconite : it contains about 13 % free lime in 
the form of calcium hydrate. 

The following are the general conclusions drawn by the author from 
his exjx^rimentsBoth these silicates are as effective as the common 
forms of lime when applied to so-called acid soils, on an equivalent CaO 
basis. There is an exceptional increase in the growth of barley on soils 
treated with di-calcium silicate, and the greater barley yields obtained 

[no-.2Ti] 
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are probably due to the greater absorption of the silica, resulting in 
a healthier and heavier plant. 

The results obtained as regards nitrogen percentages in the crop 
are similar to those accompanying the other preparations of calcium. 

A. F. 


272. Mauritian Pen Manure. 

IlAHDY Prof. F. Tropical Agriculture, Vol. I, No. 8, pp, 116-118. Trinidad, 

3:924. 

The author alludes to the method evolved at Rothamsted for making 
artificial manure by treating straw with water, ammonium sulphate and 
ground limestone, and then describes a practice carried out by planters 
in Mauritius whereby the output of pen manure may be largely increased. 

The ]>ractice consists in spreading machine-cut cane trash, heibage 
or bush to a de])th of about 2 feet in a covered pen. Cattle are turned 
into the pen daily for 14 days. The urine soaked litter is then transfer¬ 
red to a pit, with stone or concrete floor and sides, in which the material 
is stacked, the piocess being rej^eated until the pit is full. When the 
mass has broken down the manure is carted into tlie fields. 

The end product is not only in a form suitable for the land, but con¬ 
tains much greater amounts of nitrogen than were originally present, 
owing to the work ol nitrogen-fixing bacteria. 

The Maiiritius method enables large quantities of manure to be made 
with a limited number of animals, and very diverse kinds of celMose mater¬ 
ial may be employed. The most serious disadvantage is the initial cost 
of the trash cutter, pen and pit, and the handling of the material. 

The author gives data relative to an ext>erinient made in Trinidad: 
the pen measured 100 feet by 30 feet, divided into two coniparlments; 
alongside the pen was the pit, 100 feet by 20, by 6 feet deep, made of 
concrete, the whole lx:ing covered by a roof. 

Twenty cattle were turned into one compartment of the pen for 14 
days, after which the second was used, the contents of the first being 
transferred to the pit. By this plan, 2000 tons of manure per annum 
can be made by 20 cattle, or 100 tons per head, as comi>ared with 20 
tons per head by tlie ordinary method. 

Analysis showed that the manure differs little, if at all, from that 
prepared in the u.sual manner. It was found that a storage in the pit 
of one week is sufficient for the production of a satisfactory manure. 

W. S. G. 


273. The Availability of Nitrogen in Peat. 

Lipman C. B. Wank M. B. (University of Cdifomia). Soil Science, 
Vol. XVIII, No. 4, pp. 311-316, figs. 2, bibliography. Baltimore, Md., 1924. 

iWn the authors* growth tests, peat, whether treated or not treated 
with acid and subjected to steam pressure, is not a source of available 
nitrogen. A. F. 
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274, Marine Fertilisers in Galicia (Spain). 

Roi^ y CODINA, Prof, Juan (Inspector de Iligiene y S^inidad Pecuaria). El 
CuUivador modernot Year XIV, No. 8, pp. 12-13, figs. 2. Barcelona, 1924. 

In addition to the increasing quantities of chemical fertilisers used by 
the farmers of Galicia, such as superphosphates, basic slag, potassic salts 
and other fertilisers, manure is still produced in large quantities, and 
shell sand, sea-weed, and fish residues are also emploj^ed 

Shell sand. — From the sea-beaches opi)osite the breeding-grounds 
or banks of molluscs, during tlie spring and summer, are taken the sand 
and detritus washed up by the sea, together with quantities of chalk, 
sometimes above 70 %; this sand also contains 1 % of phosj)horus and some 
potash. Lime and phosphorus being very scarce in Galicia, the utility 
of this sand for crop cultivation will be readily understood, in addition 
to the improvement it causes in the texture of soils ver\" rich in humus. 
Only sands of the finest grain are utilised. Although the carbonate of 
lime and the phosphorus they contain are in a somewhat insoluble form, 
the carbonic acid of the air and that secreted by plant roots, in addition 
to other acids^ attack and make soluble these salts, hence the smaller 
the grains the larger is the surface they x)resent and the more rapidly 
will they be dissolved. 

Sea-weeds. — The sea-weeds fuens and laminarius are found both 
at the bottom of the sea, in the mouths of rivers and on the vsurfaceof 
rocks washed by salt water. The high tides in summer detach large quan¬ 
tities of sea-weed, which are watched onto the beach, as is the case with 
the storms in winter. These sea-w^eeds form a good fertiliser, as they 
contain nitrogen, potash, phosphoric acid and lime in \'ar>dug quantities, 
in addition to which the cost of collecting and transport is negligible. 
They are used green after being drained of salt water ; some farmers mix 
them wdth organic fertilisers, and others dry the weed more carefully 
after removal of the sodium chloride contained on being fimt tJikeix from 
the sea. The weed is used as a substitute for manure by farmers who 
possess no livestock. 

Crustaceans. — At the mouths of rivers in Galicia, there are in 
some places masses of crabs, especially in summer, in vSada, Betanzos, 
Puentedeume, Ferrol, Cedeira, Coruna, etc. The crabs are easily gatliered 
and are sold to the farmers, who call them “ pateixo w^hich is an excel¬ 
lent fertiliser, rich in phosphorus and lime. If the crabs, are dug into 
the soil immediately after being gathered, their decomposition is slow, 
hence it is usual to spread them* over the soil until patches are shown 
around the pateixocaused by fatty matter, and the “ pateixo is 
then ploughed in. Crops sown on soil which has been treated with tliis 
fertiliser, are easily distinguished from neighbouring crops, by their bet¬ 
ter development. 

Fish residues. — The large quantities of residues from the pickling, 
preserving and salting factories wliich abound in Galicia, applied as fer¬ 
tilisers, are buried immediately in the soil. The author mentions the 
varioas kinds of residues utilised, and considers that it would be better 

[%U] 
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to treat them first with steam under pressure, to free them from aads 
and then, when dry, to reduce the mass to powder, as transport and pre¬ 
servation in this state would be much easier. Part of this fish powder 
might be used as a cattle-fced. The necessity is shown of establishing 
similar industries to those found at the French fishing ports, in Galicia 
at such ports as Vigo and Coruna. 

The author draws attention to the importance for Galicia of such 
industries as could l)e founded on the abundance of the coast products, 
which are utilised to-da\^ but only in their crude state; it is probable that 
“ paieixo reduced to powder, would form a useful cattle-feed when 
used in conjunction with other fish residues. E. M. F. 

275. The Present Trend of Developments in the Nitrogen Problem. 

Bkaiiam, J. M. Abstract from Industrial and Engineering Chemistry, 
V'ol X\T, No. 12, p. 0, figs. 3 Washington D. C., 1924. 

The nitrogen problem is of the utmost importance, from the military 


point of view, in the manufac¬ 
ture of explosives, as also from 
the agricultural point of view 
and, consequently, in the que¬ 
stion of food supply all over 
the world. 

The atniospherie nitrogen 
industry which began only 
about 20 years ago, now pro¬ 
duces 500,000 tons of nitrogen 
anmuilhs equivalent to about 
3,300.000 tons of Chili nitrate 
of soda and almost half the 
world s production of inorganic 
nitrogen. In 1922. 73 % of the 
total outjmt of fixed nitrogen 
was produced by Gerniaii5\ 

The three chief methods 
of nitrogen fixation arc: 

Electric Arc, Produces 
annually 36,000 tons of nitro¬ 
gen, of which, 95 % is ob¬ 
tained in Norway. The ]>rin- 
cipal obstacle to jjtoduction 
is the enormous quantity of 
energ}’' required, hence it can¬ 
not be adopted except where 
electric energy is very cheap. 

Cyanamide Process. Requi¬ 
res less than a qtiarter of the 
energy needed by the foregoing 
and is therefore more widely 
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Fig, 01. — ndation between the prodiiclkm 
(»f fixed atmo.'^plieric nitrojfcu and tlie total 
consuniption of inorganic nitrogen. 

A. «== the world ; a •=» tJcnu^iny; b = United 
States; c « Noi-way; </=» Japan; e ** Italy; 
i France; g «« other countries, B. Ger¬ 
many; C. ** United States; x production 
of *<ynthctic nitrogenous manures; y «= cou- 
sinnption of minenil nitrogenous fertilisers. 

adopted. The present production is 

t*isj 
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140,000 tons annually, about four times that produced in 1913. 
The chief disadvantage is that calcium cyanamide is by no means a 
satisfactory fertilising material, while the cost of converting into other 
substances (sulphate of ammonia and urea) is too high, so that it cannot 
compete with Chili nitrate. 

Direct Synthetic Process. This will probably be most extensively fol¬ 
lowed. In the various methods employed (Haber-Bosch in Germany, 
CXaude in France, Casale in Italy and that of the General Chemical 
Company in America) the same fundamental reaction is used, but they 
differ as regards prevssure, origin and methods of purification. At present 
the 14 factories of the world (others are under construction) have an 
output of 320,000 tons, of which 50 % is produced in Germany. 

The quantity of energy required and of nitrogen produced is shown in 
the following table: 


Electric arc. 

. . . 68,000 

7.3 

Cyanamide. 

. . . 15,000 

28.2 

Synthetic ammonia: 



Electrolytic hydrogen. 

. . . 20,000 

2.0 

Hydrogen from water gas ..... 

. . . 4,000 

62.5 


process is about 22 /q 


As will be seen from the above, the energy required by the cyanamide 
of that for the electric arc process and that with 
the water gas process only 6 %. 
The present tendencj’' in fixing 
atmospheric nitrogen is to re¬ 
quire less and less electric energy 
and to change what began as an 
electro-chemical industry into a 
chemical industr>\ 

The products of the syn¬ 
thetic processes also require fur¬ 
ther modification. Besides sul¬ 
phate, wliich is already w^ell 
known, the following products 
should be mentioned : 

Phosphate, of ammonia.. It 
contains 14.7 of ammonia and 
61.7 of jfiiosplioric anhydride, 
is veiy^ stable, non-hygroscopic. 



Fig. 92. — Development of the nitrogen Cxa- 
tion industry. (Onhnates show world profluction 
of nitrogen, in tons), x. «» years; a » total tixed 
nitrogen; b = fixed nitrogen as ammotLUj; c =»• fixed 
nitrogen as cyanamide; U =« nitrogen fixed by 
the electric arc. 


and has been used with good results. The manufacture depends on the 
production of phosphoric acid ; at a low cost it is probable that this 
compound will be more used in future. 

JVitraie and nitrate-sulphate of ammonia. The first is excellent but too 
hygroscopic, hence methods of avoiding this disadvantage are being exa¬ 
mined, especially those for the manufacturing of a granulated and oiled 
product. The latter is much used in Germany. 

Ammonium chloride. The development of the synthetic process, 
especially as connected with the manufacture of Soevay soda, is opening 
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Up new possibilities for the production of this satisfactory fertiliser at a 
low cost. 

Urea. This is perhaps the most interesting product of the fixation 
processes. It contains 46.6 % of nitrogen, corresponding to 55.6 % of 
ammonia, has good physical properties and has given excellent results in 
practice. The most promising method of production is that of the direct 
combination of ammonia and carbonic anhydride at a comparatively high 
temperature and pressure. 

Nitrates of calcium and soda. The former gives good results, but has 
the disadvantage of being hygroscopic and of containing only 13 % of 
nitrogen. To the production of the second, the principal obstacle is the 
high cost of soda, the neutralising agent,. 

The present tendency, is to obtain fertilisers in which the nitrogen is 
as concentrated as ix)ssible and to combine there\^ith other fertilising 
substances, such as i>otassium and phosphorus. A. F. 

270. A CiMTiparison of Atmospheric-Nitrogen Fertilizers. 

AijjsoN, R. V. (RotluiULsted Kxperiinent Station). Soil ScAence, Vol. 
Vol XVriI, No. 5, pp. ^30-^52, I fig. bibl. Baltimore, Md., 1024. 

The atmospheric-nitrogen fertiliser industry has spread greatly es¬ 
pecially after the war, in consequence of which a practical comparative 
investigation iis to the efficacy of these fertilisers as compared with the 
nitrogen fertilisers which have been in use for some time (nitrate of soda 
and sulphate of ammonia), has become necessary. The author’s tests 
lasted 3 years and were made especially with cotton, maize and tobacco. 

Nitrate of ammonia. This gave results quite equal to those of the 
substances with which it was compared in the tests. It is readily avail¬ 
able and has no abnormal effects The greatest objection to its use is 
the facility with which it absorbs moisture, rendering it sometimes 
unusable for fertiliser mixtures. This drawback can be obviated by 
prepaiing it in a granulated form and oiling, or converting it into double 
or mixed salts. 

Double salt of nitrate and sulphate of ammonia. This produces the 
same effect as the single salts ; the fertiliser is less hygroscopic than the 
nitrate salt of ammonia. 

Double salts obtained from nitrate of ammonia with chloride or suU 
phate of potassium. The above remarks also apply to this fertiliser. 

Phosphate and superphosphate of ammonia. These are excellent 
sources of nitrogen, promote growth and give a satisfactoiy’^ yield. The 
large amount of phosphorus pailially masks the effect of the nitrogen. 

Ammonium chloride. This is readilj" available, but in some cases 
when applied in quantities of 40-60 lb. ];)er acre, has had a toxic effect, 
probably due to an excess of cliloride ion. 

Urea. Similar in its effects to the other substances and has the 
advantage of being physically an excellent substance, which, in addi¬ 
tion, leaves no basic or acid residues. It seems therefore to be the ideal 
nitrogen fertiliser. 
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Urepho<i. Gives varying results; it has been used only to a limited 
extent and no definite conclusions can be drawn. 

CyanamuL Gave less satisfactory results than the other fertilisers, 
mostly because too many factors, both in the soil and the fertilising 
mixtures, influence its decomposition. Results are poor when applied 
together with acid phosphates, this being probably due to the transform¬ 
ation of a part of the cyauamid nitrogen into dicyanamid, a compound 
which not only cannot be utilised as a source of nitrogen, but which is 
decidedly toxic to some plants and to nitrifying bacteria. 

If applied separately from the phosphates, it gives good results, 
especially when phos])hate of lime or basic slag are used as a source of 
phosphorus. 

Cyanamid gives different results with different crops, being satis* 
factory for maize, and not so for cotton, probably becaUvSe the latter re¬ 
quires nitrogen as a nitrate, whereas maize can utilise it also as ammo¬ 
nia. With the winter cereals, esj^ecially wheat and rye, results are in 
all respects similar to those obtained with the check fertilisers. A. F. 

277. Decomposition of Calcium Cyanamlde during Storage. 

Jacob K. D., KrAvSK, II J. and Br.viiam J M (Fixed Nitn^gcn Research 
Laboratory, Wasliiiigtoii). Industrijl and Kngiiieeritig Chemistry, Vol 18, 
No. 7, pp. 684-607, hgs 2, bibliography. Wasliington, 1 >. C., 19-24. 

Calcium cyananiide when exposed to the air absorbs moisture .and car¬ 
bonic anhydride and it consequently follows that the nitrogen, wdiieh is 
originally present to 0 gieat extent as cyariamidic nitiogcn, undergoes 
a partial transfonn.ition. The importance of this decomposition de]>ends 
on storage coclitions, such as : temperature, moisture, length of the i>c- 
riod of storage, whether in bags or heaps and the hydration of the cal¬ 
cium cyananiide itself. 

The authors have studied the nature and extent of the decomposition, 
under various conditions of preseivalion, of small and large quantities 
and for jieriods of time nj) to 2 yc‘ars. 

Wlien the calcium c^'aiiamide is ex|)osed, in quantities of a few kg., 
to unusual conditions of moisture and temiieratuie for long periods 
the cyananiidic nitrogen becomes tot .ally cimiiged into other forms, espe¬ 
cially dicyanamide and urea, to the extent of 7<»-75 and 20-22 % respect¬ 
ively of the total nitrogen. In tins ('ase, 7-8 % ot the total nitrogen 
is lost as ammonia. Those are i'onsideicd as laboratory tests, made in 
conditions wliicli rarely or }>erhaps nev'er exist in i^ractice. 

The cyanamidc which has undergone no treatment decomposes nuue 
rapidly than that which has been hydialed or oiled. The calcium cyana- 
mide subjected to such treatments and storc'd in bags of 45 kg. for a pe¬ 
riod (if () monllis, in nonnal conditions of tenqjeiature and moisture, un¬ 
dergoes only slight decomi>osition. And the latter is negligible when 
the cakiiim cyananiide is kept in heap% with but a ^mall sinface ex¬ 
posed to the air, as in silos, and the deconipt sition is then limited to 
a dep1h of 20 cm. from the top. A. F. 
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278. Chemical and Biological Studies on Calcium Cyanamid. 

Jacob, K, B., Awson, F. B,and Braham, J. M (Fixed Nitrogen Re¬ 
search laboratory). Journal of Agricultural Research, V 1 XVIII, No. 

PP» 37-bo, t2, bibl. Washington, B. C, 1924. 

The nitrogen utilised by plants may come from ammonia or from 
organic forms ; but most j)lants utilise that of the nitrates, so that it 
is necessary to find in what form the nitrogen of the soil exists in order 
to known if it can, or cannot, be utilised. This investigation was 
undertaken in order to ascertain the progress of the process of the for¬ 
mation from calcium cyanamid of ammonia and the oxidation of the 
latter in the soil. The formation from calcium cyanamid of urea and 
ammonia is rapid : after 5-10 days there is no more cyanamid. The urea 
also is quickly transformed into ammonia, which does not accumulate 
in the soil. The other substances produced by the decompowsition of 
the cyanamid, probably dicyanodiamid, remain, on the contrary, for 
a long time in the soil. 

The nitrification of the C3"anamid is slower than that of the urea and 
ammonium sulphate, and the more abundant the application, the 
slower the nitrification. After the initial delay of 2-4 weeks, nitrification 
proceeds in the usual way. Some of the products of the decomposition 
of the cyanamid, however, are toxic to the nitrifying bacteria, and, if 
in considerable quantitic.s, cause accumulation of ammonia. 

Hydrated or oiled cyanamid ha? the same efiect as the other ; the 
slight advantage of the oiled over the hydrated is due to the fact that 
the latter contains dicyanodiamid. 

Nitrification 1 caches its maximum with moisture at 10 is 

nil at 40 The mo.st fav’^ourable temperature is 38.5 C. Partial 
sterilisation of the soil with phenol stops nitrification. 

The dicyanodiamid, added slowly, disai)])ears to the extent of one 
half in 2 months ; the nitrogen which accumulated in the soil as ammonia 
is not (juickly nitrified. With 12.72 mg. of dic^^anodiamid pei 250 gnus, 
of soil, 36 wveks are necessary for the nitiification of the nitrogen added, 
whcieas with more abundant applications there is no nitrification after 
40 weeks. 

The nitrification of sulphate of ammonia is prevented when there 
is 105 mg of dic>anodicimid per 100 gms of soil present; , mg. per 
ICO gms. of soil is sufficient to greatly retard nitiification. The am- 
monificalion of urea, on the other hand, is not affected by the dicyatio- 
diamid, even at a couceiitiation of 315 mg. per 250 gms of soil. 

Sulphate of gitanilurea decomposes rather slowlj" into ammoiiii, 
which is tlieu nitrified. The addition of urea delays the jnocess of ni¬ 
trification. 

Salts of guanidina (nitrate and carbonate) reduce nitrfficatiou for 
some w’ceks, and the more so the mote abundant the application. Ni¬ 
trate of biguanid is practically inert ; the slight depressions of nitrifi¬ 
cation observed are due to errors is the test. A. F. 
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279, Some Effects of Sulphur on Crop and Soils* 

Adams H. K. (Purdue Agricultural Station), Soil Science, Vol. XVIII, 
No. 2, pp. 111-115. Baltimore, Md., 1924. 

Soil acidity and the quantity of soluble matter increases with the 
quantity of sulphur applied and the length of the incubation periods. 
There is a certain relation between the Ph values and the quantity of 
soluble matter present, which fact becomes more evident in crops on 
sand. The increase of soluble salts is undoubtedly due to a great extent 
to the biological oxidation of the sulphur. 

When a certain hydrogen-ion concentration has been reached, the 
slightest change of acidity is siifhcient to bring about definite effects on the 
plant. Thus in sand there is a good growth at Ph 4-3, but practically none 
at Ph 4.1. In the case of fine sand with silt, these results are realised at 

3*5 3,nd 3.4 respectively. The difference between the two soils show 
that the degree of acidity at which a plant grows, is related not only to 
the plant itself, but varies with the soil. 

As regards leaching, it is observed that it practically carries away 
the sulphates, but not the acidity caused by the oxidation of the sul¬ 
phur* On the contrary, leaching renders the soils slightly more acid. 

There is also a certain relation between the Ph values and the total 
quantity of lime necessary for neutralising the soil under various con¬ 
ditions. A. F. 

280. Influence of Sulphur Oxidation on Solubility of Soil Minerale* 

Stephenson, R, F. andPowERS W. (Oregon Agricultural Experiment 
Station). Soil Science, Vol. XVIII, No 4, pp. 317-321. Baltimore, Md,, 1924. 

In the semi arid zone of Oregon, sulphur gives excellent results as 
a fertiliser, especially ii used for legumes, in quantities of 50 lb. j)er acre 
per year. The reasons for its influence are not clearly known; it may 
serve as a direct plant nutrient, or bacterial activity may be stimulated, 
or the nutriment for the plants may be held in solution. 

The authors have found that owing to the oxidation of the sulphur 
into sulphates, there is an increase of lime and potassium soluble in wa¬ 
ter, but a decrease of phosphorus soluble in water. These results are 
obtained both in dry and moist soils. 

It should however be borne in mind that even small applications 
of sulphur cause an increase of acidity, and that consequently the con¬ 
tinued use of sulphur in even slightly acid soils may finally become in¬ 
jurious through the acidity, unless the latter is neutralised by the use 
of lime. 

In certain conditions, the flocculating effect of the oxidised sulphur 
may be of considerable value, especially in the case of heavy soils and 
those in which flocculation is necessary in order to carry off the accu¬ 
mulation of alkali. In this respect sulphur acts in the same way as chalk. 

A. F. 
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28x. Chemical Fertilisers in Austria since the War. 

Gesetz vom 21. April 1918, betreffend die Ge^vinming phosphorsaure- 
haltiger als Diingemittel verwendbarer Stoffe. Reichsgeseizblatt No, 161, 3 pages. 
Vienna, 1918. 

WllXNER (Br. Mini&terialrat im Biindesministeriuni fiir I^and- nnd Porst- 
wirtschaft). Die IlohlenwirUichaft. Gemeinverstdndliche hdhlenkundliche Foy- 
trdge. Hetausgegeben von der BundesUohleiikonimissicii. Part 7, x6 pages, 
Vienna, 1020. 

Idem, Die Gewiiumng von Holdendiinger in Osterreich. Berichte 
der staailichen Hohlcnkommission Year I, Part 1, 2, 9 pages, Vienna 1920. 

Berichte der staailichen Hohlenkommission, Year I. 

GoTZINCKR, Kntstehung und Ausfiillimgsprodukte der Hbhlen. Gemein- 
verstdndliche hohlenkundliche Vorlrdge. Part 3, 17 pages, 0 ill. Vienna, 1922. 

ScHADt<ER (gewes^ner Betri(*bsleiter der staatlichen Hohlendtingcrwerke). 
Chemisch-gt*ologische Beobachtungen gelegentlich des Abbaues derPhosphat- 
abkigerungen in der Draclienliolile bei Mixnitz. Berichte der staatlichen Hoh- 
lenkommission. Parts i, 2, Year III, 3 pages, 9 tables. Vienna, 1922. 

Bnnd(\slidhlenkonimission ini Bundesministerium fiir I/ind- und P'orst- 
wirtschaft. Der Ildlilt.ndunger und seine Verwendung. 11 pages. Vienna, 

1923- 

Kyree (Universitatsprofeasor), Theoretische Speliiologie, 353 pages, 187 
illus. und TO tables. Wien, 1923. 

SCHADbKR, D Josef (gewesener Betriebsleiter der staatlichen Hohlondiin- 
gerwerke). Die Phosphatablageningen in der Ivettenmanyorholile bei Krems- 
nuinster in Oberosterreicli. 6 pagc\s, 4 illus. and i table. Parts i, 2, Year I. 
Vienna, 1020. Berichte der staailichen Ilohlenkommission, 

Reitmatr (cheinisch laudwirtschaftliche VersuchvSStation in Wien). Der 
Holilendungt'r als Brsatzditngeniittel fiir Thomasmehl und andere Phosphate. 
Oekomnn, i. November 1920, Part 22, 3 pages. Vienna. 

liiem. ICrgebiiisse von Ilolilendiingerversuchen. Berichte der siaat- 
lichen liohlenkonimission, Parts i, 2 Year II, 3 pages. Vienna, 1921. 

Abel. Be richte iilx*r die Ausgrabungsarlieiteii in der Drachenhohle bei 
Mixnitz in Stoiennark, Berichte dcr staailichen Hohlcnkommission, Parts 3, 4, 
Year I, 5 pages. Vienna, 1920. 

SchadlER, Die Phosphatg<.*winnung aus der Drachenhohle bei IMixnitz in 
Steiermark. Berichte tier staatlichen Hohlcnkommission. Pails 1,2, Year 6, 
pages, I table. Wien, 1921. 

Statistische tJbcrsichten iiljcr den answariigen Handel Osterreichs fiir das II, 

Halbjahr 1019.fiir das Jahr 1920 und die folgenden. Vienna, 1920 

and following years. 

Kaij^bri^NxYER. Measures Adopted in Austria for the Encouragement of 
Agriculture during the War (1914*1918). International Review of Agricultural 
Econ{>fnic$t Year XII, Nos. n, 12, 35 pages. Rome, 1921. 

Idem, Pflanzenemahruiig, Diingmig und Dlingerstatteii, 88 pages, 
9 illus. Vienna, 1924. 
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Neubauer Hans, Die M^hrstofFentnahme der Keimpflanzen, und ihi« 
Anwendtuig auf die Bestinmiung des Nahrstoffgehaltes dcs Bodens. Zeitschrift 
filr Pflanzenerndhrung und Dimgung, Part 5. I/eipzig, 1923. 

One of the main causes of the decline in agricultural production during 
the war was the impossibility of importing the raw materials for the 
manufacture of artificial fertilisers. 

The importation of such fertilising substances was even more pressing 
a necessity than in peace time, as in consequence of the reduction of the 
live stock there was much less stable manure available, and the fertilising 
value of what was available was less, as no concentrated feeds could be 
given to the animals and a great part of the straw and hay had to be 
given up to the military^ authorities. 

The small quantities of chemical fertiliser which were available were 
State controlled, that is to say requisitioned, handled at and distributed 
from a Central Office. There was only a very small quantity of basic 
slag and bonemeal, as raw phosphates for the supeqfiiosphates were not 
available, only potash salts and some sulphate of ammonia. The quantities 
of this fertilising constituent on hand in the gasworks and coke factories 
were requisitioned for munitions. 

The defeat of the Central Powers and the establishment of the Austrian 
Republic made conditions even worse. Czechoslovakia kejfi: for itself tlie 
small quantities of basic slag which were produced at the time, and the 
large coke factories were also in that country'. Only very small quantities 
of sulphate of ammonia could be manufactured by the Vienna gas-works 
on account of the small supplies of coal. In addition, the finances of Au¬ 
stria were so unsound that it was impossible to consider any large import¬ 
ation of artificial fertiliser constituents. In consequence a variety of 
expedients were adopted. Of these one of tlie most interesting consisted 
in the exploitation of the phosphate containing remains of various preliis- 
toric animals, which had inhabited the caves of neighbouring mountain 
ranges. 

In the com*se of the year there was a marked increase in the utilisa¬ 
tion of raw fertiliser materials in Austria, winch was partly due to steady 
work on the part of the agricultural co-operative waiehousing societies and 
partly also to the great effort that was made to increase the productivity 
of the soil by supplying it with the required constituents. The resulting 
increase iu consumption was naturally not uniform but varied in the case of 
each raw material. 

The facts in regard to tlie different materials will be examined in the 
following paragraphs : 

The inq>orts of basic slag into the territory of the Austrian Republic 
were : 

IX 118 qtxintols 
2 617 ■> 

23 726 « 

85 556 » 

328 370 » 


1919 two half-years 
nj.iofor the year. 

1921 » » V 

1922 » » » 

192" » » » 

[*811 
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Of this last amount 92 643 qtiintals came from Germany and 82 812 
from France. There is no production of basic slag in Austria. In 1920 
the supply of this universally employed material was peculiarly scant. 
In the following years there was a noticeable diminution in the content 
and solubility of the phosphate, which fell to 14 % and less. It is sug¬ 
gested tliat other processes of manufacture were at the time in use. 

The imports of superphosphates and raw phosphates were : 


1920.119 894 quintals 

1021 . 44927 » 

1922 . lO 260 » 

1923 .157 401 » 


Of the quantity imported in 1923, 83 313 quintals came from Czecho¬ 
slovakia, 47 116 from Italy, and it 400 from Holland. 

In 1932 superjdio&phate was also manufactured by the * Phospha ' 
Company, a general agricultural trading company, which had established 
factories in the former munition works at Bluniau. Returns from this 
nianuiacture vc^re however unsatisfactory on account of the competition 
of the cheaper foreign production and it was consequently abandoned. 

As a consequence the manufacture of Reformpliosphat was undertaken 
by the firm of the same name in 1922. The process consists in treating 
fiTiely ground, mineial phos])hate with sulphuric acid, with the result that 
a part of the lime constituents of the phosphate is converted into g>^psum, 
which when the fertiliser is spread on the fields absorbs water, increases 
in volume and thereby breaks up the soil-part ides, making the soil poious 
and ea^ici for the loots to penetr<ite The phospliate does not however 
become water soluble 

In corise<[Uclice, the action of the Reformphosphut is much slower and 
only takes efftet on damp soils, uinaiiiing inelfective on dry toils. The 
actum on meadowland is, oumig to its acidity, not so satisfactory as that 
of the basic slag vliidi contains cpiick lime and has a strong alkaline 
reaction, after which nearly alwa\ s establishes itself where the grass 

lias disappeared. Tins is not the case when Reformpho'^phai is api>Lied, 
and consequently it is not m demand, and no extension oi the s.ik of this 
product is to be looked for. 

Rau.f phosphdies are scarcely utilised at all in Austiia. 

RhcnamapJwspluife which is manufactured fiom ainficially pupated 
slags was imported in small quantities first in 1924, alter p coTisignment 
had been tested in 1923 iti Vorarlberg. It is geneiallj considered as equi¬ 
valent to basic slag, although it is sujierior to it on account of its potash 
content wliicb though small adds to its value. 

Towards the end of the war some natural caves wcie discovered in 
which there were found consideiable masses of material containing phos¬ 
phates. These were exploited by miners in the years nmuediately after 
tlxe War, and the material brought down by wire rope lines into the valleys 
and loaded on to the railways. At first the small caves near IV'ggau in 
South Styria were worked, afterwards the large Drachetihole near Mixnitz. 

This cave lies about 600 metres above the level of the valley and is 

1»8I| 
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connected with the railway station by a wire rope line 2700 metres long. 
The cave itself is almost horizontal and is 600 metres long with an entrance 
50 metres wide and 18 metres liigh. It is piled with heaps of remains of 
different preliistoric animals, especially cave-bears, and deer, whidi clearly 
used to find a retreat in the icccsses oi the cave where they cotild give birth 
to their young, pass the winter and die. The remains in part consist of 
bones wliich are in a good .slate of preservation and when made the sub¬ 
ject of scientific investigations ]>rovi<le much interesting information in 
regard to the life and habits of these long extinct animals. No fewer 
than 15 truckloads of bones were exaiidned and, with the exception of 
such material as had scientific valne, w^ere converted into bonemcal and 
mixed with the cave excreta to foim manure. Among the bones were the 
pelvic bones of three female animals still containing the skeletons of young 
cave-bears, w^hicli had perished with their mother at the moment of birth* 

These remains mingled with earth, presumably resulting from tlxe 
splitting and ciumbling of the rocks throughout the cave, and with excre- 
mcntal remains fonn a reddish clayey ma.^s wliich contains about 30 % 
water and varying quantities of hardly soluble phosphates. Layers with 
8 % alternate with layers with i(>% of phosphate and layers of moderately 
soluble alternate with those of almost insoluble phosphates. Some layers 
contain very small quantities of nitrogen, but in most cases the nitiogen 
must have been giadualh' w^ashed aw^ay. 

The exploitation w^as first undertaken by the State and afterwmds by 
a Hohlendung Bau- and Bdrtcbs-iksdlsi haft, in wiiich the State liad shares. 
The sale of this fertiliser w'as arranged hy the Department for Chemical 
Fertilisers of the Bureau of Agriculture. About 800 truck loads were 
utilised, representing the remains of approximately 40 000 cave-bears. 

It may be mentioned, that in the cave some 330 metics from the en¬ 
trance, there is a sjuing oi w'atcr close to which, to judge from finds of 
ashes, bones and tools, there were eaily human settlements, ascribed to 
Palaeolithic times. 

By a law of 21 April 1018 {ReuIisgcseizhJatt iGi) the State has reserved 
proprietary rights in all caves, but uo furtlier exploitatit)U of otlier caves 
was undertaken, as the i)rofils to be obtained could not com]>ete with the 
valuable and comparatively low-priced artificial fertilisers. 

The State how^ever exercises its supreme liglit over the caves and con¬ 
tinues the scientific examination of the remaijis. In connection witii some 
interesting investigations of the caves, various materials were dug out and 
removed, and as chemical analysis revealed a certain content in phosphates, 
the material was spread on the neighbouring j)astureland, and formed a 
topdressiug. 

The cave manuie never acliieved any great popularity on account of 
the small content in soluble phosphate and the high w^ater-content. 

The use of bonemcal a.s manure is not of much ini|x>rtaiice in Austria. 
Onty a small propoition of the available bones are made into colloid free 
bonemeal, pailly in the form of ‘ Idealphosphates ' wdiich are obtained by 
tieatment with sulphuric acid. The imjx^rts of bonemeal and bone ash 
amounted in 1921 to 117 metric quintals, the export to 34 206. 

[»§i] 
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Chilean saltpetre whicli is much priced especially by beet-growers^ 
began to be imported in 1920,^ a quite inconsiderable quantity of 8 518 
quintals being first imported which gradually increased till in 1923 the 
import reached 15 7G7 quimtals. In 1924 consignments of the synthetic 
product known as ‘ German saltpetre' came in, this fertiliser having the 
same characteristics as Chilean saltpetre. 

The imxK)rts of sulphate of amtmtia were always small and in 1923 
amounted to 10 300 quintals only. In 1924 there was an increase imi>oit- 
tation of this fertiliser especially of the German artificial type. 

Simultaneously a lemarkfible exx>ortation of sulphate of ammonia 
took place, amounting in 923 to 6 718 quintals. 

Theie is also a large output of sulpliate of ammonia from the gas-works 
of Austria, The production in 1923 is estimated as 30 000 quintals. In 
the eaily x>ost-war years the production w’as necessarily less, as only small 
quantities ot coal were available for working. 

LcunasaUpeifc, which is a mixture of saltpetre and ammoniacal nitro¬ 
gen was brought to Austiia first in 1924, an embaigo on the export from 
Gcimaiiy having been in force up to the spring of that year. This very 
valuable arlificjal manure wliich contains 9 % saltpetre and 18 % of 
ammoniacal nitrogen has become very popular alieady on account of its 
effect wliich is both rapid and lasting and it should become the nitrogenous 
fertiliser of the future. 

The still more valuable urates have hitherto been imported into Au¬ 
stria in small quantities only. 

Caktum nitrate of which 23582 quintals were imported in 1923 is 
not yet in favour and only relatively few farmers realize its proper value. 
It IS the cheapest of the nitrogenous manures and can be satisfactorily 
used by mixing it with basic slag or potash salts before spreading. There 
is no home inanufucture of calcium nitrate. 

The utilisation in Austiia of bloodmcal, horn scrapings etc. is negligible. 

Potash salts wcie inipoited as eaily as the second half of 1919 to an 
amount of 3() 078 quintals There was a gradual increase until in 1921 
imports leached 224 157 quintals, but from that year onwrards there was 
a decrease, and in 1923 only i8() 739 quintals were imported. Tliis de¬ 
cline is to be attiibuted to the fact that in the first years after the War 
many kinds of salts with a low ]>otash i>ercentage were introduced, w'hereas 
at the present time a i)roduct with an excejjtionally high percentage 
(40 %) of iKitash salts is being imported. 

In T(j24 a limited (Quantity of potash salts w^as imported into Austria 
from France. 

Only a very small proportion of the 4 035 quintals imported of wood 
ash can be used as potash fertiliser. This import is balanced by an export 
of 13 278 quintals. 

Of calcareous fertilisers only small quantities of quick linvc and a some¬ 
what larger amount of refuse lime, that is sweepings and dust from blast 
ovens, come on the market. The latter is gritty and is full of lime burnt 
too hard and is seldom of much use. A modern i)roduct is Calc unit w^hich 
consists of a mixture of 25 parts of ground quick lime and 75 parts of 

i%%t\ 
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grotmd carbonate of lime, and is very effective, particularly on account of 
the fineness with which it is ground. 

Marl and gypsum are scarcely in use at all. 

In some towns the collected excreta mixed with peat or with street 
sweepings and ashes are used as a fertiliser. Naturally this manure is 
often of small value, because the admixtures tend to reduce the content 
and because the lime of the street sweepings volatilises the ammonia of the 
excreta. By reason of the slight efficacy of certain mixtures this fertiliser 
is now somewhat discredited. 

The co-operative warehousing societies and their federations do im¬ 
portant work at the present time in the distribution of chemical fertilisers. 

Mention may be made of an attempt by the Austrian Government 
in 1921, while control w^as still at least nominally exercised, to bring all 
grain under State control. In order to induce farmers to hand over the 
largest possible qiiantit}' of grain, if possible in excess of the prescribed con¬ 
tingent (the so-called excess contingent) the distribution of fertilisers on 
the most favourable terms was ]>roposed, but unfortunately the anticipat¬ 
ed success did not follow. Many fanners luid no confidence in these fer¬ 
tilisers and the distribution was carried out quite mechanically. Various 
circumstances arose wdiich somewhat detracted from the value of the policy. 
To mention one curious feature, the distribution in any district was arrang¬ 
ed according to an alphabetical list of the farmers : those whose names 
began w'ith A to 1 received kaiuile, those beginning with K to N, basic 
slag, and all the rest suli>hate of ammonia. 

The NKimAUER experiments for determining the soil content in nu¬ 
tritive material assimilable by plants are receiving much attention in 
Austria. The Ex|»eriment Stations are completing the.se tests, and it is 
said that the KEUBATTiiiR laboratories are shortly to be re-established. 

If it should be found ]>ossil)le to determine with piecision and in a 
short time W'hat amount of nutritive material is available in each soil, the 
knowledge of the pr(q)er and succe'^sful ap]>lication of artillcial fertiliser 
will be extended, resulting in an increase in the use of chemical fertilisers 
and therefore in the ])roductivity ot tlie laml. II. K. 

Agricultural Botany, Chemistry and Physiohgy of Plants. - 

282. Relations between the Agricultural Value of Meadow Grasses and 

their Anatomical Structure. 

SanxDum H, Untersuchungen iiber den Zusammenhang /wischen dem 
landwirtschaftlichen IW-rt der Viosengrascr mid ilirem aiiatomisclien Ban. 
Zeitschrift fur das landunrischaftlichen Versuchsimse in Deutschostcrreich, 
1 vol. 8 VO., jDp. 76, tables n. Vienna, 1923. 

The author investigated the microscopical structure of meadow grasses 
in order to find an explanation of their varying agricultural value. It 
was found that the morphological and anatomical characteristics (size 
and subdivision of the vascular bundles, structure of the leaf epidermis 
and also the indentation of the edges) can furnish the clue to the differ¬ 
ences in the value of such grasses as cattle feeds. 

t88»l 
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On these characteristics he bases a system of classification of gras¬ 
ses whether good or bad, and examines the question as to why the num¬ 
ber of noble " grasses has been reduced, and then studies the estima¬ 
tion of the value of the grasses also from the chemical and biological point 
of view, in connection with the digestion of cellulose. 

It was found that the cell walls of grasses can be digested in the sto¬ 
mach of herbivorous animals when the cell walls are not lignified or cut- 
inised. In judging the value of a meadow grass therefore, it is essential 
to examine the development of tlie vascular bundles and the thickening 
of the cuticle. A. F. 

283. Root Thermotropism. 

TrkixEI, O. Thennotropisnius l)ei Wurzeln. Botanisches Archiv^ Vol. VII* 
Parts 5-6. Kdnigsberg, 1924. 

According to Woktmakn , thermotropism is the curving in of roots under 
the influence of a lowering of temperature when x>laced in moist sawdust. 
Hooker recently showed that at an equal fall of temperature, if the roots 
are immersed in agat, the deformation does not take place, though in 
this jnediuin tlieir growth and characteristic reaction continue unaltered. 
This different behaviour at the same temperature was attributed by 
Hooker to the different degree of moisture, who considers that it is a 
question not of theriuotropisni but of hydrotropism. 

On this ])oint however the question is still undecided. 

Tile autlior then giws the results of his own experiments, in which 
he was careful to eliminate as fai as possible the influence of moisture. 
In these conditions it was obser\"ed that the mere loss of water by the 
roots could only be followed by tlieir positive curvature. It cannot be 
stated with cei taiuty however that the degree of moisture in the immediate 
vicinity of the roots was uniform. It may well he that in consequence 
of the transpiration of the roots themselves, the aerial region nearest to 
the warmest part of their surface had a greater degree of moisture, thus 
allowing the roots to react. This hyjwthesis suggested the idea of cover¬ 
ing the roots with waterproof substance, such as paraffin, vaseline, olive 
oil, lanoline, etc. Of these, olive oil proved to be the most suitable. 

The roots, covered with a light coating of olive oil, when subjected 
to a reduction of temjierature underwent no deformation, apart from a 
slight positive curvature. 

A similar result was obtained by using collodion instead of olive oil. 
The author thereupon, concludes that the negative curvature obtained by 
COEEANDEU'S and SiERP s tests could not be of a thermotropical nature. 
It remains doubtful whether the facts observed should be attributed to 
negative hydrotropism which may be decided by further tests, since up 
to the present only positive h3»drotropical curvature of the roots has been 
observed. 

On continuing to lower the temperature only positive curvatures were 
observed ; these also continue if the roots are covereil with a coating of 
collodion. Since the influence of moisture alone is suflnicient to cause in 
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the same period of time similar curvatures of the roots to those observed 
on merely lowering the temperature, it may be concluded that the ther- 
motropical phenomena have, at least partially, some relation with the 
different degree of moisture. 

It may also be that the warmer part of the roots withers, and this 
also seems confirmed by the fact that during the cuiving, root growth 
is stopx>ed. G. B. 

284. The Absorption of Carbon by the Roots of Plants. 

Breazeaxe, J. F. Journal of Agric, Research, Vol, XXVT, No 7, pp, 305- 
311. Washington, D. C., 1924. 

The author has carried out many experiments with wlieat seedlings 
in culture solutions and has found that the presence of nitrates in the so¬ 
lution is followed by the presence of carbonates in the ash of the plant. 

The absorption of any element of plant food is piobably dependent 
upon the state of equilibrium of both the plant sap and the nutrient 
solution; this equilibrium may be acid, alkaline, or neutral, and will 
probably be different for each plant. 

The following conclusions were reached : 

The presence of sodium or ammonium nitrate, or calcium, sodium or 
potassium carbonate in culture solutions for wheat seedlings, is followed by 
the presence of carbonates in the ash of the plants. When .sodium nitrate 
is present in solution the KO3 ion seems to be absorbed first, leaving in 
solution some sodium which combines with the water and with the COj, 
to form sodium carbonate or bicarbonate. This in tum gives up CO3 to 
the plant. The plant absorbs CO3 by means of its roots, probably as an 
ion, or exhudes CO.to maintain equilibrium in its tissues or in the nutrient 
solution. 

Wheat plants do not seem to be able to absorb C(^2 from solution in 
water without the presence of a soluble base. The ab-sorption of a basic 
radical seems to depend largely upon the absorption of an acid radical. 
The term linie-affi 'it\ " as applied to plants, might i>erhaps more 
properly l>e slated as carbonate-a tin ity W. S. G. 

285. The Blooming of Wheat Flowers. 

LEIGHTY, C. B., and Sando, W. J Journal of Agricultural Research^ 
Vol. XXVIl, No. 5, pp. 231-244. Washington, 1924. 

The time and manner of the blooming of wheat flowers is the result 
of the interaction of internal and external factors. When the flowers 
have reached the blooming stage, the exact time and rate of their opening 
is determined by meteorological conditions. The chief object of the pre¬ 
sent investigations is to procure additional information as to the in¬ 
fluence of external factors on the blooming of wheat. 

For this purpose, the plants examined were giown in a garden at 
Washington, and belonged to Triticum vulgare. More than 400 flowers 
in 7 ears on 4 plants which began to bloom, at about the same time, were 
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examined, and additional observations were also made on field grown 
plants and on plants raised in the green-honse of the Arlington Exj>eriment 
Station, Rossyln, Va. 

The authors show by means of a diagram the various flowers of the 
spikelets of each ear, and note the -time of blooming. As soon as each 
flower opened the empty extruded ^ anthers were removed to facilitate 
observation and prevent confusion in recording the data. It was consider¬ 
ed that a flower had bloomed as soon as a perceptible separation took 
place between the lemma and the palea. 

The blooming process of the flowers, - Under favourable conditions 
the wheat flower begins to bloom by opening the glumes, at first slowly, 
then more quickly until the extremities of the palea and lemma are gen¬ 
erally separated by a distance of 3-4 nun. After the opening of the 
glumes, the anthers are jmshed up by the filaments, which lengthen, and 
when quite extruded they assume a pendent position. While these 
phenomena are taking jjlace the anti ers dehisce apically along the line 
uniiing the two cylinders. In a certain number of flowers however it 
was observed that the anthers were completely extruded and pendent 
before they commenced to opr-n. 

In such flowers it was observed that one, two or three anthers, often 
situated in the folds of the palea, remained held between the glumes. 
Other flowers showed anthers paitially prottiding and imprisoned in the 
tii)S of the glumes. The greatest length of filament observed was 10 mm., 
exclusive of the anther which was 3 mm. long. Jn one case a filament 
was observx'd to attain its full length of 10 mm. in 10 minutes, Askknasy 
has measured numerous wheat and r>'e-flower filaments and states that in 
ino.st cases the fibres grow from i to 1 ^ mm. per minute. Immediately 
after complete extnision, the i>ollen, aided by the inversion of the anthers 
is completely ex])ellcd from the pollen-sacs. About a third of it usually 
falls inside its own flower, causing a plentiful pollination of the stigni.'i ; 
the remaining pollen is scattered around and ma}^ fall on the stigmas of 
other flowers. Cross pollination is apparently effected in this way, tspe¬ 
cially if the anthers of the neighbouring flowers have been removed, as 
shown by Lkigiity and Hin'SCHKSON, or have aborted. If conditions are 
unfavourable for the opening of the glumes, the anthers of the wheat 
flower shed their })ollea and fertilise without extrusion, or they may only 
protrude outside the tip of the glumes. About 5 the flowers {19 

in a total of 4(h) recorded in this investigation, behaved in tliis way. Each 
of the ears under examination has one or more such cleistogamous flowers, 
and the maximum number observed in one flowci was ,^ix. All these 
flowers yielded grain. Under certain conditions dependent on environment, 
wheat flowers may be completely cleistogamous. 

Time required. — The process of the blooming of wheat flowers is 
variable. Some open in less than a minute, others require 3 minutes or 
more. As regards the time which elapses between the beginning of bloom¬ 
ing and that in which the anthers attain the pendent position owing to 
their complete extrusion, observations have been made of 25 flowers 
at various times of the day favorable to blooming. The time required 
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for the anthers to assume the pendulous position varied in these 25 flowers 
from I minute 40 seconds to 5 minutes 25 seconds, with an average of 3 
minutes 36 seconds. The time required depends on the position of the 
ear during the period of protrusion of the anthers, on the resistence offered 
by the glumes, on the movement of the air, temperature, rain and humidity 
It was found that the time between the opening and closing of the glume, 
of a flower varies from ii to 66 minutes. Frequent difficulties were mes 
with in determining the exact time at which the glumes are completelyt 
closed owing to the presence of some anthers or filaments in their midst 
lodging between the glumes. The average duration is 26.5 minutes. 

Time of blooming, — The blooming of flowers was observed at various 
times during the day and night. By “ day'* is meant the whole period of 
24 hours, by “ daylight the period between the rising and setting of the 
sun, by ** twilight ", the combined periods of about i ^ hours each before 
the rising and after the setting of the sun ; " night " is the remaining por¬ 
tion of the day ", without other designation. ( 3 f 406 flowers observed, 
350 opened in daylight, 28 in twilight, and 28 during the night, the pro¬ 
portion therefore being as follows; 82.6 % in daylight, 6.9 % in twilight 
and 6.9 % during the night. From the fact that the greater number of 
the flowers observ^ed bloomed in daylight, it should not l)e concluded that 
light is itidisjxuisable to flowering, for wheat flowers jvlaced in a dark 
room reached full bloom, and in the same manner as flowers under 
natural conditions. The influence on flowering of the duiation of the 
period of daylight or of the changes in the duration of tins ])eriod was 
not determined. Other investigations have shown that many varieties 
of wheat flower and mature in a shorter time after planting when subjected 
to a long period of daylight, than those exposed to a shorter period. The 
authors have also studied the order in which the flowers bloom in the ears 
and in the separate spikelets, the interval elapsing between the blooming 
of the 1st and 2nd flowers (which varies from a minimum of r hour 16 
minutes to a maximum of 15 h. 43 m.) and the number of flowers which 
bloomed at various times during the 6 days (from the I4t}i to the 19th 
May) when the observations were made. The results of tliis last investi¬ 
gation are summarised in the following table: 


Hour in the forenoon 

2.01 to 3. 7 

3.01 » 4. 17 

4.01 » 5.. . . . . 7 

5.01 »6. 5 

6.01 » H 

7.01 » 8. 15 

8.01 » i ) . 29 

9.01 » 10. 33 

lO.OI * II. 31 

II. 01 » 12. 32 

Total blooming in the forenoon .... 184 















AGRONOMV 


507 


In the atternoon 

xa.oi to 1. 17 

i.ox » 2. 21 

2.01 » 3. 41 

3 o* » 4. J7 

4-01 » 5 • . .30 

‘ 5-01 » 6.42 

6.01 *7 . .. . 

7*01 . 4 

8 01 » 0 .... . ... 7 

9.01 » 10. 5 

10.01 » 1.35 a 111. . .. 13 

Total during theaftemoou.222 

Add: » » u forenoou .184 

Total number of llowert. observed . . . 406 


The authors then investigate the influence of meteorological conditions 
on blooming, and by means of a graph show the relations between temper¬ 
ature, rain, light at various hours of the day, and the blooming of the 
flowers. Tliree jieriods of intense flowering were noted : the first on the 
14th May between 5 and 6 p. rri. ; the second on the 15th May between 
9 and 10 a. in., T-2 p. m. and 3-4 p. m. ; and the third on the i6th May 
between 9 and 10 a. ni., i-j p., in. 5-6 p. m. On the 17th and i8th 
May there was great irregularity in flowering owing to unfavourable 
atmospheric conditions (cloudiness, rain, changes in temperature). 

Tlie lowest temperature noted during this test was 55^^ K,, and the 
highest, 78^*1'. ; blooming commenced at a temperature of Sb^F. 

On 6 ears, 383 flowers were studied, and of these, 307 yielded 
grain, i, e, 80.2 %, but it is interesting to observe the variations of this 
perc«ritage as related to the position of the various flowers in the ear. 
Thus the projKirtion of the flowers setting seed, which occupy the 
lowest place in the ear was qb.b %, that of those in the highest jjosition 
was 21.4 %. 'Hie flowers of one ear could not be calculated owing to 
damage by the birds. 

The following additional tests were also made : (l) The fioweis of 
wheat ears completely immersed in water until fully matun^d appar¬ 
ently bloom in the same manner as those of normal ears, except as 
regards the filaments of the stamens, which do not lengthen, and the 
antliers which do not open; the flowers under these circumstances re¬ 
main open for several days. (2) Some plants w^ere placed in a dark 
room at a temperature of 6o^>-7ooF. for a week at flowering time. The 
flowers reached full bloom under these conditions in about the same space 
of time as do those under normal conditions. The flowers blooming in 
the dark had their glumes as widely separated as those blooming in the 
light. (3) In a greenhouse at a tem|>erature of 55^-56® F. flowers with their 
glumes separated by a distance of 3 mm, were observed ; the movement 
of the anthers was easily discemible at this temperature. Wlien the teniper- 
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ature was gradually lowered the lengthening of the fibres was retarded, 
and at a temperature below 55^.F no further movement was j)erceptibl^ 
and the anthers apparently remained stationary, but tlie pollen was dis¬ 
charged at a temperature as low as 52^F. 

The maximum temperature at which tlie flowers were observed to 
bloom in the greenhouse was 8ooF. F. C. 

286. On the Cessation of the Assimilation of Potash by Rye Seedlings 

growing in a disproportionately Small Volume of Soil. ? 

Eschenhagkn, M. Ueber den Verlauf der Kaliaufnalune jimger Roggen- 
pflanzen, die in eincm imverhaltnismassig kleinen Bodenvolumcii gewadi- 
sen sind. Bntanisches Archiv, Vol. VII, parts 5-6. Konigsberg, ig24. 

The author investigates the progress of the assimilation of nutritive 
substances by seedlings cultivated in abnormal conditions, and compares 
the yields obtained. 

The author’s investigations include 5 series of tests made under va¬ 
rious growth conditions. 

The results may be sunitriarised as follows : the yield of dry matter, 
considered as a function of the increasing potash fertilisation, follows the 
law of the influence of growth factors ; in accordance with the said law, 
the influence of potash con tant. The assimilation of p itash however, 
like the potash content of the soil, is determined not only by this last 
factor, but also by the sum of the influence of the other growth factors. 

As to the influence of these last it was found that light is only of 
subordinate importance, while a mean temperature of rr.j^C. has a fa¬ 
vourable influence. An important condition for the maximum assimila¬ 
tion of potash was found to be the uniform concentration of the solution. 
If a nutritive substance in an easily soluble form is placed at the disposal 
of the plant, it is found to be quickly assimilated by the plant, indepen¬ 
dently of its growth The chemical factors of growth are of no impor¬ 
tance except when their presence has a direct influence on the assimila¬ 
tion of potash. 

In conclusion it must be admitted that the assimilation i>rocess of 
rye plants is not a function depending on the quantity of j)otash placed 
at their disposal, but is mainly dependent on the degiee of concentration 
of the solution used. It may therefore be doubted whether the value of 
a soil can be estimated solely by estimating the quantity of nutritive sub¬ 
stances it contains. 

From a practical point of view, the method of investigation based on 
the influence of external factors on plant growth, is perhaps the only one 
which may lead to the establishment of a practical system of fertilising 
in order to obtain the maximum yield of a crop. G. B. 

287. The Influence of Sodium Chloride on the Growth of Alfalfa. 

I/OMANiTz S. (New Jersey Agricultural Experiment Station). Sat/ Science^ 
Vol. XVin, No 5, pp. 353-368, I fig. I plate, bibl. Baltimore, Md., 1924, 

Report of experiments in growing alfalfa in water cultures contain¬ 
ing sodium chloride, in varying quantities of from 0.0 to 0.6 osmotic at- 
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tnospheric pressure; Shive solution (at 1.75 osmotic atmospheric pres¬ 
sure) was used as a control. The tests lasted 77 days. 

An increase in yield was obtained in 5 out of the 6 cultures, this in¬ 
crease mostly applying to the aerial parts. The absorption curve of the 
water followed that of the yield. The proportion of root growth to that 
of aerial part is greater when the total yield is less, and vice versa. 

The variations of the nitrogen percentage in the whole plant are 
not such as to indicate definitely that there is any relation between this 
factor and the others. The roots of the sulphur chloride cultures con¬ 
tained a larger percentage of nitrogen than those of the control. 

The absorj>tion of sodium chloride by the plants varies in direct 
proportion to the quantity available. The roots however contain less 
than the aerial part. A, F. 

288. Influence of Moisture and Insolation on the Lupin (Lupinus au- 

g^ustifoUus L.) and on the Alkaloids in its Seeds. 

MA.r..\vSKl, II. and Svp.vniwsKi, J Wplyw wilgotnosci gleby i naswietldenia 
na rozwoj luhinu (Lupinus augustifolius L.) i na zwastosc alkaloidow w jego 
nasienu Pamieinik Panstwjwego InstUutu Naukowego Gospodorsiwa Wtejskici^o 
w Pulawach (Mvnunir.s of the Polish National Institute of Rural Economy at 
PuLiwy), Vol. 4, Part A, pp. 30J-327, lesume in French. Cracow, 1923 (1 •- 
ceiv(‘d January, 1925). 

In taking up this investigation, the authors proposed to find a means 
of diminishing tlie bitter alkaloid content of lupins. The influence of 
nitrogen fertilisers being of no practical importance, in view of the capac¬ 
ity of the lupin to as.sirailate the free nitrogen in the air, the authors 
studied only the influence of physical agents, such as solar radiation and 
moisture. A pure growth of Lupinus augustifolius E. was cultiveiled 
in pot.s in ordinaiy’' soil, without any fertiliser, and a group of pots was 
exposed to difiused light in a roofless tent covered in on the east, west 
and south; the water given and that evaporated was measuied The control 
pots were untreated in the 0]->en and some had no plants. The moisture was 
kept a^nstant in each group of puis and varied in quantity from 60 
to 20 % of the power of absorption of the soil. 

The following results were obtained from these tests ; 

(1) The lupins cultivated in diffused light flowered and matured 

first; 

(2) the last to do so were those with moisture maintained at 

(3) evaporation increased up to a maximum which coincided witk 
flowering, and then decreased ; 

(4) the moister the soil, the more water is lost by evaporation; 

(5) the height of the plant, the thickness of its stems and the num¬ 
ber and length of the pods increase with soil moisture ; 

(6) the plants reared in diffused light arc smaller; 

(7) the weight of the plant, the number and weight of the pods, 
the weight of iO(j seeds, of the stem and of all parts above the ground 
increases with the moisture; 
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(8) the plants raised in the shade weigh less in all their parts; 

(9) soil moisture and insolation influence the alkaloid content of 
the seeds. 

In comparison with the parent seeds used for this experiment, those 
which were produced from them contained : 

{a) with a 20 % degree of moisture : 50 % more alkaloids than the 
parent seeds ; 

(/;) with a 35 to 50 % degree of moisture : the alkaloid content 
was less than that of the parent seeds ; 

(c) with a h^^grometric degree of 65 % the quantity was the same 
as for group [a). 

As regards insolation, the seeds of a plant reared in the shade con¬ 
tained more alkaloids (nearly double) than those of a plant cultivated 
in the same conditions as regards moisture under normal insolation. 

The dr>' matter of the parent seeds contained an average of 0.68 % 
of alkaloids, the seeds produced under normal insolation 0.35 %. and 
those cultivated in the shade 0.82 %. 

The seeds of })lants reared in diffused light contained 2.5 times more 
alkaloids than those reared under normal insolation. 

As legards the influence of moisture it may be concluded that the 
divergences, increase or decrease, from the mf)St favourable conditions of 
soil moisture may determine an increaj^e in the alkaloid content of the 
seeds. 

The results obtained by the authors as regards the influence of inso* 
lation are therefore contrary to those obtained by A. Goris and H. Dk- 
LUARi) in the case of belladonna, according to whom the leaves of these 
plants contain more alkaloids when reared in the sun thrm when grown 
in the shade. In this case ht)wevcT the author considers that the cx)n- 
tradiction is only apparent. The alkaloids, like other nitrogenous chem¬ 
ical compounds, form in the‘ leaf, and afterwards, i)assing into the seed, 
participate in the s5mthesis of the albumen. The function of the alkaloids 
in this synthesis, is not fully understood but the authors are of opinion 
that if this synthesis takes place in the conditions most favouiable to the 
growth of the plant, the (quantity of alkaloids of this transitory or ac- 
cevSSory product should be less. All divergencies from the most favour¬ 
able conditions, either towards a decrease or increase of moisture or insola^ 
tion, may produce a difference in the alkaloid content of the seeds. 

G. Z. 

289. Effects of Moist and Dry Air on the Rate of Respiration and Break¬ 
down of Ripe Pears. 

bUTHRA Chauj), J. (Punjab Agricultural Sc^rvice, India). The New Pky» 
iologisl, Vol, XXIII, No. 3, pp. 131-142, plates 6. Eondoii, 1924. 

The investigation of the causes of the spoiling of fruit is of the ut¬ 
most importance in the finding of satisfactory methods of preservation, 
especially for pears, which are liable to spoil quickly. Bearing in mind 
the close relations between respiration, transpiration and physiological 
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changes, the importance of the moisture or dryness of the air will be 
readily understood. 

The author has obser\^ed that in dry air the rate of respiration and 
transpiration is increased. The great loss in weight is accompanied 
by shrivelling, and early six)iling. In moist air, on the other hand, the 
pears retain their healthy yellowish-green colour and keep much better. 

The intensity of lespiration is lowered as soon as the pear begins 
to show signs of break own. 

The specific weight of the juice is always greater in the external 
than in the internal parts, both as regards pears kept in moist, and those 
kept in dry air. On the sj>ojling of the pear, the specific weight of the 
juice throughout increases 

Hexose sugars were found in the juice. A comparison between 
the depression of the freezing j)oint observed and that coiTesponding 
based on the ‘^tiantity of hexose sugar, shows a constant difference, which 
indicates that acids and salts are also present in the juice. 

A. F. 

2<)o. On Starches as a Food Reserve. 

ZiKCiKNSiWK. II U<'her Sparst »Tke Botanischesi Vol VII, Parts 3. 

4, pp. ->51-273, Konigslx'rg, i<)24 

The authors investigations tend to show that the substances known 
under the collectivt* iiaine ol starches, ftom the point of view of plant 
physiology should he di\ ided into nutritive starches and starches having 
the character of a lood leseive. 0. B. 

301 . Isolation of a Protein from the Leaves of the Alfalfa Plant. 

ClliBNAtt. A C Nolan. L, S (Connecticut Agric Kxjxr Station, New 
lla\en) The Journal of IJioh^gical ( hcmi&trr, Vol LXIT, No j, pp 173-178. 
Baltimore Md., 1024. 

The authors have isolated from the leaves ot the alfalfa plant [Me- 
dicago saliva) a protein having physical and chemical properties an¬ 
alogous to those of that extracted fiom the leaves of .spinach, especially 
as regards its sensitive, ess to the presence of salts when it is in weak 
acid solutions. 

The said protein of the c>rtoplasni contains 15.73 % nitrogen and 
0,2 % ash The j>oition isolated constituted 3 23 ^0 of the solid matter 
of the leaves. 

Of the nitrogen contained therein, 7.41) is in the form of argeniu, 
1.79% histidin and 8.17% lysin. A, F. 

292. Spinacln, a New Protein from Spinach Leaves. 

Chibnau., a. C. (Comioctunit Agric Bxjx'r Station, Now Haven). I he 
Journal of Biolog^uul Chemt&hv, Vol LXI, No. 2, pp. 30^-308 Baltimore, Md , 

1924- 

The author has isolated from the cytoplasm of spinach loaves, a 
protein comjiound in a state of piiiily such that it show no reaction by 
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the Molisch carbohydrate test. Taking into account the complex nat¬ 
ure of the protoplasm and the little that is known as to its chemical com¬ 
position, the preparation of this product, which apparently, has under¬ 
gone no hydrolytic modifications, is of considerable importance. It 
seems that the protein is i)resent in the cytoplasni as an anion, at a hy¬ 
drogen-ion concentration only a little below tlie isoelectric point. It 
is in oluble in water, but soluble in the slightest excess of acid or alkali, 
and contains 16.25 % nitrogen. 

The quantity of protein isolated is only of the total quantity which 
is said to exist in the cytoplasm. 

The author has been able to extract it in quantities of 4.87 % of 
the total solid matter of the leaves. The })rotein com' ouud contains 
^•65 % ot arginin, 2,34*’^ of liistidiii and 8.19 % of lysin. A. F. 

203. The Chemistry of Grape Pigments. 

Andkrson, R J cS: K \nKNiiArKR, F P (JiioehoniicMl Laboratory, New 
York Agricultural ut S ation, (k‘neva) I. A Coiitubiition to the Clum- 

istr}" of (riape Pigments TI Concerning the Anthoeians 111 Clinton tVrajKS. 
The Journal of Biol(>f;uul ( hemisirv, Vol X.LI, No. i, pp 07-107 Jialiiniore, 
Md , 

One of the authors (Avorrson) had previously shown that the pig¬ 
ments ill two varieties, of American vines [Vitis aestivalis and F. lahrusca) 
are chemically identical with the Monoglucoside eniae, already isolated 
from the VtUs vinifera. The pigments of the Clinton graj>e were now exa¬ 
mined. This is the iirst cultivated variety of the Vitis ripana, Which 
seems to contain n sulistance sim lar to that found in V. lahrusca. 

i^The pigment of the variety examined consists mostly of a monoglu- 
cosicie, aiitocyaiiine. The antocyanine chloride, C,, Cl, does not 

separate into definite crystalline forms, but the picrate, having the formula 
C^3 (NO ) ^Ofl), crystallises into bright red needle prisms. The 

glucoside is easily hydrolysed by boiling with dilute hydroclhoric acid and 
gives a molecule of glucose and antocyanidine cliloride, C,; Hj, Oy Cl, 
which crystallises in prisms from the warm solution. 

The antocyanidine chloride consists mostly of a clelphinidine mono- 
methylic ether, also of a certain quantity of dimethylic ether. 

The absorption spectra of the antocyanine and antocyanidine clilorides 
form a wide band which passes from yellow to blue, A. F. 

2t)4. The Isolation of the Antiscorbutic Factor 

vSii.vA S. S. (Biochemical Department, Lister Institute, I/>ndou). The Aiili- 
scorbiilie Fraction of Ltunon Jnic(‘ 7 'he Bunhemical Journal, Vol. XVIII 
Nos. 3-4, pp. O3J-037 Cambridge, 1024. 

Id Jind CoNNina^, S. . B. The Reducing Ih'ojxTties of Antiscorbutic 
Preparations Do., pp 638-610. 

Id Id The DiiTerential Dialysis of the Antiscorbutic P'actor Ihtdem, 
pp. 641-646, i fig 

Suva has isolated in lemon juice a fraction corresponding from 0.3 to 
0.7 % of the solids, which contains approximately all the active anti- 
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scorbutic element. It has an extremely low nitrogen and phosphorus 
content and has a reducing reaction in so far as it reduces nitrate of 
silver and decolorizes i)ermanganate of potash ; these two reactions are the 
work of two d.jSorent fractions. 

By dialysis experiments, it is shown that the diffusion of the anti¬ 
scorbutic factor i^roceeds in a different manner from that of sugar and of 
nitrogenous substances contained in decitrated lime juice. The same pro¬ 
perty of diffusion is possessed by the juice of the Swede turnip. 

The antiscorbutic factor is diffused through colloid membranes of 
lower i)ermeability than those wliich allow the passage oi meth3dene blue, 
neutral red and safrauin. Tlie size of the molecules oi the antiscorbutic 
factor is probably' not vt‘ry different from that of the hexose vSugar. 

F. A. 


Ptiinl Dreed vg an i '^eeds, 

2<^5. HeteromorphLsm and the Law of Triple Convergence. 

Tikjj,, R L’oteiouioiptusim i\ la loi dt* tnple convergence Bulletin 
de la SiUieit dr Fiamr, Vol 01, No. 5, p]> Pans, 

It is a well known tact that there are many kinds of plants in wliich the 
forms of the leaves show leniarkable variations in the same individuals. 
GoLiiEL has given the name of heteroblasts to these species which are 
generally known as heteroniorphs. Nakdin speaks of bi-form species and 
Dirls ot heteromorphlsiu, to describe in general terms the vaiydug forms 
which appear at a given j>eriod (accoiding to age) determined by the growth 
stage, and m«ik(‘s a distinclioti between young and transitory forms {Fol- 
i;enf>>rmcn). The auth<ir considers the question of heteromoqihisrn, b th 
ill seeds and lovits and ai rives at the conclusion that there exists a law 
which he calls the law ol triple convergenice, wheieby in heteroniorjdious 
woody plants, the leaf of the seedling, the leaf of the aiixiblasts (Dode) 
and the leaf of tlic lizoblasts converge to form a uniform type 0 B. 

20 '). The Genetic Relation between Triticum dicoccum dicocco/des 

and Similar Morphological Types. 

Love, H. H (Cornell University Agricultural i^xperiment Station) and 
Craig T W (Office of Cereal Investigation, Department of Agriculture). 
Journal of Agriculiutal Reseatih, Vol XXVTII, No o, pp. 515-51 9 » plates. 
Washington, 19^4. 

The authois state that it to produce Trtticuin duoicum 

dicoccoides as a cross between F/arlv Red Chief, a vaiicty id Irtticum 
vulgare, and the variety Maioiiaui of TtiHcum durum Desf. 

In this l)aj[;)er it is shown, by analysis of the generations, that dif¬ 
ferent varieties, such as occur in natuie, nia>" be produced by experi¬ 
mental breeding with the svmthetic form. 

O B. 
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297. On Hybrids from Wheat and Aeg^Hops- 

I4CWICKI, S. and DtjtkhCWIczowna, B. O mieszancach pszenicy z Aegi'^ 
lops. Pamietnik Panstwowego Jnshtutu Naukowego Gospodarsiwa Wwjsktego 
w Piilawach (Memoirs of the Polish National Institute of Rural Bconomy at 
Pulawy), Vol. 4, Part A. Cracow. 1923 (Received January, 1925). 

Aegilops is not included in the usual genealogy of wheat. Basing 
on the ordinary indices of relationship, however, and the morphological 
structure and crossing capacity of the hybrids, there is a species of wheat, 
Triticum monococcum, which slu)ws more differences from the other 
sj)ecies of the same kind than exist between it and Aegilops. The mono- 
coccum indeed is distil gnished from tlu other species by its morphology, 
the quantity of its clirotuosomes, resistence to certain diseases and sero¬ 
logical reaction, and only piodnces hybrids with othet ie > of Triheum 
with great difficulty. 

The question then arose whethei there was not a certain affinity be¬ 
tween Trtiicum nio7U)coccum and Acc,ilops ovatu. The authors fertilised 
the latter udth nurture ])ollcn of T. mmoioccum and obtained 5 normally 
developed hybiid seeds, which produced 5 plants. These ]>lants dcvelo|>ed 
ears after 77 days and flowered after 85 days Flowen'ing continued for 
a long period and follow’ed a jiathological course, as the ghinie>s were open 
for some days in certain spikelcts and the stamens contained very little 
pollen, and that but slightly developed, and wddeh did not fertilise a single 
flower on more than 30 cars Inirthermore, the plants had all tlie chai- 
acters of Acgilops and did not resemble any species of wheat The rcstdt of 
observations seem to indicate that Aegtlops ovatu, as a generically anterior 
form, may have taken part in the develojiment of forms of the Iniiium 
genus, without it being howevei possible to assign a place to it in their 
genealog\\ 

Basing on these data, the authors consider that . (i) There are no 
genetic grounds for incur]loxating the o%Hiia sjiecies in a distinct genus of 
Acgtlops : (2) neither are there any grounds for denying the ndationship 
of the ovaia form with wheal. 

G, Z. 

298. Inheritance of Pubescence of the Nodes in the Crosses of two Va¬ 
rieties of Wheat. 

l/wn, H II (Conicll University Agricultural ICxperiment Station. Ckaig, 
W. T (OiHce of Cereal Investigations, Bepurtnicnt of Agriculture). Journal 
of AgriculUtral Research Vol XXVIIII, No 8, pp 841-184^ Wasliington, 

1924. 


Nearly all varieties of wheat luive glabrou.-. nodes but there are some 
which have pubescent (velvet) nodes. The authors make a study of 
the bcliavioiir of this factor in a variety with pulx^scent nodes crossing 
it with others witli glabrous nodes and noting the behaviour of the do¬ 
minant factors in Tesi>ect to the pubescence of the glumes. G. B. 

[StT-2f8] 
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2*;:), Number of Chromosomes in Maize. 

I/ONGr,EY, A. E. (Office of Biophysical Inv€‘stigatioiis, Department of 
Agriculture). Journal 0/ Agricultural Research, Vol XXVIIT, No. 7, pp. 673- 
681, plates 3, bibliography Wasliington, 1924. 

One of the lines of enquiry of modem genetics consists in the invest¬ 
igation of the number of chromosomes in the hybrids. The author 
applies tills method to the study of the chromosomes in maiase and in 
different genera of the tribe Tripsaceae. 

According to Kuwada, maize (Zea) is a tctraploid species derived 
from ail ancestral tyiie having six as the basic chromosome number. 
The author however concludes that ten is the basic chromosome number 
for Zea mays and its relatives. 

The author accepts in general the conclusions drawn from the re¬ 
cent cytological studies in Rosa, Rubus, Oenothera, Datura, Trilicum, 
Avena and Hvaciuthiis, made by modern investigators, which seem to 
imlicatt* that in the polymorphic genera the more jirimitive and more 
stable sjxvies have a smalki chromosome numbci than more lecent or 
h3brid fonn^. G B, 

300, Germination Capacity of the Pollen of certain kinds of Apples and 

Pears. 

Kobici,, F (vSc'hwi/.. VersuclissuLstalt in Wadeiiswil) Die Keimfahig- 
keit d<‘s Pollens ciniger wiclitiger Apfel- und Binisorten und die Frage der 
gcgiMiseitigen Befruchtungsbihigkeit dieser Sorten iMndwtUschafilichcs Jahr- 
buck (let Sihweu Year piirt p pp. 361-17^, bibl Benw\ 1024 

The authoi slates tliat the question of the reciprocal fertilisation 
of c'ertain varieties ol apj»les and pears is being studied m connection with 
the germination ca])acity ot the })ollcn, which varies from one kind to 
another. It is ho\\evei not uiough to count the number ot the pollen 
grains which aiiivc at inaturit \, but also ne('es>ary to take into aocoiint 
the l(‘Ugtli and .skqie of the jiolleii tube Fruii-growets should accorti- 
ingly note these conditions so its to ensure adequate fertilisation in their 
orchards. G. B 

301. Effect of High Temperatures on Germination and Growth of 

Maize. 

K1SINI101.Z. R. (Professor of BoUmy, University of the Philippines), Phi¬ 
lippines Jomnal of Seteme, Vol. 25, No. 3, pp. 311-346, tables 21, figs 4, bib¬ 
liography, Manila, i<)24. 

There has been a considerable increase in the use of heat in the disinfec¬ 
tion of cereals within recent years, and experiments are seldom made to 
ascertain the effect of treatment on germination. Maize is much more 
sensitive to heat than wheat and barley. 

The author s investigations enabled the following conclusions to be 
drawn: 


[Sft ui] 
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Air-dry maize, containing lo-ii % moisture is killed by exposure 
to ScP and 900 C. for 25 and 10 minutes resix ctively, and is injured by ex¬ 
posure to 700, 800, and 900 C. for 80, 10 and 5 minutos. 

The resistance to high temperatures varies inversely as tlie water con¬ 
tent. 

Under air-dry conditions diseased maize contains most moisture and 
disease-free least moisture. 

IX^siccation brings about changes which cause diseased maize to become 
very resistant to heat. The nature of these changes is unknown. 

The resistance to heat of air-dry na ize difTtns wilhllu variations in 
climatic conditions. 

The amount of growth of seedlings follows, in general, the percent¬ 
age of germination of the treated and untreated maize. The pereentage 
of germination, green weight and height of plants of healed maize grown in 
soil, parallel the behaviour .shown in germination tests. In air-dry maize, 
disease-free seed is always liighe.st anti diseased lowest. In desiccated 
seed, diseased is highest and dise^ase-free usually lowest. W. S. G. 


302. The Disinfection of Cotton Seed with Carbon Disulphide. 

FKRiemRA, E Gaceta ilgodamra, Ytar 1 , No p]) 21-^') Buenos 

Aires, 1024 

The author aftei describing the ]>r(>peitie.‘' (»f caibon disulidiide, says 
that it possc.sses exc'ellcnt antiseptic and aiitifcimenUitn'c poweis, and liJis 
toxic qualities against animal ])aiasites, hence, ajuirt iK-m the care ne¬ 
cessary in the use of carbon disulphide, it is the most .suitable chemical 
substance to employ against insects which attack gtain and seeds. 

The disul2)hide should be u.sc*d on dry seeds. 

With regard to dosage, the Royal Dtciee of 2nd Jui e .suggests 400 gm. 
per m 3 for a jieriod ot 24 hours. George Smith advises only 138 gm. jier 
mb the jieriod horvevei not extending lx‘>ond 24 h. I^irticulais of the 
treatment ap];ear in “ Distintos nittodos 2>aia l.i destruccion de los 
insecto.s (Vaiioas nielhod.*- ioi the de.stTUction of iii.secl.s), a leaflet publish¬ 
ed the Ministry of Agriculture in 1914. Again.st albroca (Ga^tero- 
cercodes gossypu) in vetch seed, BRT^^^.rR lecoinmends 500 gm. of disul¬ 
phide under the same conditions, without any danger of lia affecting ger* 
minahon. Professor IIabkrlam>t enijiloys a dose of i kg. per m 3 to 
disinfect cereals attacked by Calaiidra and Tinea. Vfkmokki, for the same 
treatment of wheat advises a dose of i kg. jier m^. The author gives a 
long list of various doses ttsed by other authors ; in Noilh America the 
dose is usually 260 gm. per m* for 40 hours; if however the operation 
lasts only 24 hours, the quantity is increased to 434 gm. The author 
has used 400 gm. for 24 hours*, obtaining results whicli enable the following 
conclusions to be drawn: the carbon disulphide treatment does not in the 
least injure the germinalive capacity ot the seed ; it exercises an anli- 
femientalive action on weak seed. Disinfection should be carried out 
shortly before the sowing of the seed (this being done in August, the mean 

[Sit] 
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temperature of which favours the expansion of the carbon sulphide gases); 
the seed to be disinfected should be quite dry and mature. 

The author found a gemiinative capacity of 68-77 % after separate 
ing the weak seeds. A cleaned sample from the last crop was an^ysed 
and the geniiination test gave 48 % of green seed which did not ripen, 
hence^' it was assumed that the sample was a very inferior quality of seed. 
In order to avoid such seed some characteristics are given which growers 
might bear in mind, so as to make it unnecessary to cany out the germi¬ 
nation test. The following should be rejected : the smalle.st seeds, with the 
husk or episperni depressed or dented, sometimes of a yellowish-white 
colour, yielding to pressure or detaching itself more or less easily when 
pressed by the nail, and seeds in a more or less develo]>ed state. For this 
puq^ose three small heaps of too seeds each are formed. In each of these 
heaps, the hard seeds, resLsting pressure, are separated from the small, 
atrophied, weak and useless seeds. Separate additions are made of the 
respective quantities and the average of good and bad seed is thus obtained. 
From these data the quantity of seed which should be sown per hectjire 
is then calculated, tlie gemiinative capacity being also taken into ac¬ 
count. E. M. F. 


CROPS IN TEMPERATE AND TROPICAL COUNTRIES. 


Cereals, Roots and Forage Crops, 

30^. The Tolerance of >\heat for Soil Alkalis* 

Nkidig, R. B, and Ma<'N17Son, II. P. Soil Scievce, Vol. XVIII, No 6, 
p. 4/tg-07, diagrams 3, tiibks 8 Baltimore, 

The anthois basi' their obsexvations on the lecoverable rather than 
the added sails. As rigauls carbonate of soda, it is shown that wheat 
is not affected by sodium carbonate until o.r }>erc(.nt. nH'oix^rable was 
found. At 0.2 per cent, concentration there was e\ddt.nt toxicity , 0.5 per 
cent, recoverable salt alw^a>"s lesiilted in a total crop failure. 

Sodium chloride wlun iirescnt alone in the soil is not harmful until 
0.2 percent.lecoverable salt concentration is reached; 0.25 per cent, re¬ 
coverable sodium chloride showe<l a decided toxicity. 

With sulpliate of soda their was no detrimental effect until a concen- 
txation of 0.75 per cent. w£is reached. 

These results are found with the first crop. In the second crop 
there is on the other hand a stimulating effect, except in the case of 
treatment will the highest quantity of carbonates. A. F, 

[8#S] 
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304. Superior Varieties of Maize Cultivated in S. Paulo. 

lyOBBE, H. (Campo de Sementes de S. Paulo). Das melhores variedades 
de milho cultivadas en S. Paulo. Revtsta da Sodedade rural hrasileira, Year V, 
No. 52, pp. 309-322, 8 plates. S. Paulo, 19^4* 

In the opinion of the author, maize will be the crop of most value in 
America on account of its high 3ield, the ease with wlaidi it is cultivated, 
and its adaptability different climatic conditions. 

As regards the varieties t(^ be chosen for cultivation, he remarks 
that the two varieties of North-American origin, Golden Dent ** and 
'' Hickory King appear to be the re.sult of a good selection, the cobs 
being of excellent (pialit y and all plants up to standard, but on the other 
hand they are veiy liable to mildew and in addition require particular 
kinds of seasons for leally successful cultivation. 

The quarenido of Argentine origin is an excellent variety rijx^ning 
early, giving tw^o ciops in the year and also Ls popular with the settlers. 

The vaiieties best adapted to the country and most to be recom¬ 
mended are Gitteto, Ciystal and As.sis Brazil, their distinguishing char¬ 
acteristics being richness in protein, starch and v)il These vaiieties 
have been detinitel^ ado]>ted for cultivation on a huge sc-ale and ate di¬ 
stributed from the Kxi)enment vSlatiou of Sao Si mao. A. F 


y)5. The Importance of Maize Cultivation in Guatemala. 

Jacks<w C. Revii»ta Fiondmica, Year Xh, No. 7, pp ^70-^71. San Sal¬ 
vador, 1924. 

Maize is the oldest and the chief crop in (iuuleinala, and is the al¬ 
most exclusive food of four-fifths of the population. Tlie yield, accord¬ 
ing to official returns, is 3 million metric quintals. The authoi however 
considers this much below the actual figuie, attributing the erroi to false 
harvest declarations, and lie therefore fox ms an estimate ba.sed on the 
consumption by the population, by livestock and in industries. Kstimat- 
iiig the consumption by the inhabitants at 7,300,000 quintals, that by 
livestock and for other purixoses at i, 7(K),<)0() quintals, making a total of 
9 millions as tlie approximate annual ]>roduclion, the value* of the annual 
yield, in (Guatemala, at an average price of 2 dollars per quintal would be 
18 million dollars. 

The author then compare.s the maize yield with that of coffee (at 
present the most important ex])ort) which is estimated at lo million dol¬ 
lars ; with the sugar-cane, which hardl}' reaches 5 millions ; and with the 
plane-tree and livestock production ; and concludes that though all these 
pi eductions are veiy important, none is so important as maize for Gua¬ 
temala, it being also borne in mind that maize is a national source of 
wealth, while the others are in foreign hands. He considers that all the 
industries which utilise maize as raw material should be encouraged, in 
addition to the export trade. 

E. M. F. 
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306. Investigatloii on the Vistula Horse-Bean. 

Karnowski Studia nad bobikicm (Vida Faba I4 , V. minor Al.) Cz I 
Bobik nadwislandski, Pamietnik Panstwowego InsUtutu Naukowego Gospodarstwa 
Wiejskteog w Pulawach (Memoirs of the Polish National Institute of Rural 
Bconomy at Piilawy), Vol. 4, Part A Cracow, 1923 (recived January, 1925). 

The following is a resume of the results of three years* investiga¬ 
tions by the author on a variety of horse-bean common in the Vistula 
region. 

The so-called Vistula horse-bean belongs to the Vtcta Faba 1^. var. 
minor suhrab. equina Al. variety ; some of its sub-varieties resemble the 
columhma Kekc 

The seeds are greyish-fawn in colour. Crossings with the variety 
having violet seeds and with those having green seeds, yielded in the 
generation 25 fawn coloured seed, 50 % of pale violet or. in the 
second case, of slightly maikecl greenish seed, and 25 % of dark violet 
in the first case, with as many green seeds in the second. The author 
concludes that the violet or green colour depends on one factor only. 

The hilurn is black, grey or light grey, there being 25 to 50 % of 
plants with a black hilum. In the crossings, 25 % of j^lants with a black 
homozygous hilum were obtained. 

The fonn of the seeds may be: (i) a more or less oval spheroid, (2) ob¬ 
long with blunt ends, {3) oval and flattened at the sides. To distinguish 
the iorin of the seeds the following form-index has been adopted: 
(lyi +- fo) • Ivj, where Tr is the length, 1,2 the breadth and L,, the thick¬ 
ness of the seeds ; this index is pieferable to the correlation of the three 
dimensions coeflicient. 

The weight (d too .seeds is 15 % higher in moist years than in dry 
seasons , the average weight is 55.70 gms. ; variability fluctuates from 
14 to >,4 ’/o- length of the stem is 98 cm., with an ii % coeflicient 

of variability. Length of stem up to the first X)od is an important char¬ 
acter in selection ; there is a negative correlation between this charac¬ 
ter and the numbet of pods ; tlie corresponding coeflicient varies from 
— 1.200 to —0.900. The tendency to form lateral stems only ap}.)ears 
if the plant finds all the conditions suflicient for the development of the 
mam stem, or under abnormal wnditions ; lateral stems rarely produce 
mature seeds, but are not unfavourable either to the total weight of the 
yield or to that of 100 seeds. 

The number of pods varies from a minimum of 27 to a maximum of 
47 % and is in con elation with the length of the stems and theii number. 

It has been found that 10 % of the fiowers undergo extraneous pol¬ 
lination. Crossing with Faba major are easily eflccted. In the F^ gen¬ 
eration intermediary tyj^es were obtained, in Fg, side by side with the 
paternal types, a whole seiies of intermediary forms appeared, which 
proves that these varieties differ from one another in a large number of 
characters, the study of which has not yet been completed. 


13 — A%r, ingl. 


G Z. 
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307. Experiments in Acclimatising Scotch Potatoes in Austria* 

Haunai^TER Bmil, Member of the Council of the Federal Institute for 
Plant Cultivation and Seed Testing in Viemia. Oesierreichische Zettschrifl 
fur Kartoffelhau, Part i, p. 30, 31 March, 1924. (Appendix p. 31). 

In 1921 Austria was almost entirely without seed potatoes, and a 
delivery of 6000 loads of Scotch potatoes was made by England in the 
form of a loan for production, thereby makiiig the cultivation of potatoes 
once mote possible in Austria. It was also expected that by this means 
a regeneration on a large scale of Austrian potato cultivation might be 
effected. While the original object of the re-establishment of potato 
production was successfully achieved, the latter attempt ended in failure. 
The imported kinds included Up to Date. King George, Edzel Blue, 
Arran Comrade, Arran Victory, etc., and with the exception of Up to 
Date which had been grown in Austria for ten years past, degenerated so 
completely that scarcely any seed potatoes of these varieties w^ere obtain¬ 
able. An official enquiry showed that they had for the most part lost 
their productivity^ a proof of the fact that in the case of j)otatoes, any 
considerable changes in the conditions under wliich they are growti arc 
followed by deterioration in their yielding capacity. The Up to Date 
variety is still grown. H. IC. 


Fibre Crops, 

308. The Outlook for Flax Fibre and Linseed. 

I. The Outlook for Flax. South African Journal of Industries, VoL VII, 
VII, No. 7, pp. 473-475. Pretoria, 192^. 

II. Linseed Selection Experiments in India. Nature, Vol. 113, No. 2850, 
p. 472. London, 1924, 

III. Flaxseed Production, North Dakota Agricultural College, Bulletin 178, 
pp. 43, tables 19. North Dakota. U. S. A., 1924. 

IV. Acreage of Linseed in U. S. A, Journal of DeparUnent of Agriculture, 
Irish Free State, Vol. XXIV, No. i, p. 72. Dublin, 1924, 

The shortage of botton supplies and consequent high prices have given 
a stimulus to the linen industry, as to-day flax fibre is the cheaix?r raw 
material. The imports of fliix and tow into Belfast this year show a great 
advance over those of 1922-23, but are still far below the amount imported 
in 1913. In pre-war days Russia exported 300,000 tons of fibre, whereas 
now the total is probably not more than 20,000 tons. In 1920 Canada's 
fibre area reached 31,300 acres, but owing to low prices, has decreased; 
prices have now improved and the area is increasing. In 1922 Kenya ex¬ 
ported 2000 tons, which amount could be greatly exceeded (i). 

Flax at £100 per ton is a remunerative crop and the market price is 
not likely to be lower for some years. 

In India the crop is grown for the supply of soil seeds and work has 


(x) See R, 1924. No. 63. {Ed,) 
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been carried out in the hybridisation and selection of plants from Indian 
strains, some of which have given promising increases in yield of seed. 

In the United States flax is chiefly grown for linseed oil production, 
and North Dakota yields about one-half of the total output. The two 
chief problems have been wilt (Fusarium Uni) and weeds. Varieties resist¬ 
ant to wilt have been developed and are now available, e. g., N.D.R. 114 
and N.D.R. 52, of which the former is highly wilt resistant. Weed growth 
is lessened by sowing flax in rotation after a crop giving a clean cultivation. 
Mixed crops of flax and wheat are grown to some extent as the practice 
encourages early seeding, controls weed growth and is easy to harvest. 
The linseed crop for 1923 in the United States was estimated at 19,400,000 
bushels, an increase of 66 % over that of 1922, but is still 50 % below the 
requirements of the country. W, S. G. 

309. Cotton in Brazil and the International Conference at Rio Janeiro » 

1922 , 

I. Annals da Conferencta Internactonal Algodoetra, Rio de Janeiro, 1922. 

Vol. I. O Algodao do Brasil a Conferencia Mundial Algodoeirade Nova 
Orleans, pp 29^312 (Dnoci.Eao r>E Campos). 

Vol. II. O Interesse da Iiidustria Allenia no Algodao Paulista, pp. 323- 
334 {C)SCAK (i Mors), A Industria Algodoeira em Sao Paulo, pp. 335-345, 
(Octavio Pipo Kogukira) , Necessadeda I^specifica9ao Algodoeira nas zonas 
Cultiiraes da Paraliyba, pp. 273-395 (GKTui.10 A, Cesar) , O Rio Grande do 
Norte Algodoeiro, pp 413-459 (Antiueo Gverra). 

II Brazilian Cotton, pp 211-212. ARNO S. Pearse, Manchester, 1922. 

III . Cottomn North Brazil, p 147, Arno S Pearse, Manchester, 1922. 

IV. JixUati du Rapport de M. le Prof. (t. RossaTI sur la Conference Co- 
tonni<>re Mondiale de la NouveDe-Orl6ans. Institut International d'Agriculture, 
1919-1920. 

V. Classes and Committees of the World Cotton Conference, New Orleans 
1919 (Instructions for the use of Delegates to the Conference) 

VI. The Cotton Growing CounUtes, p 13, Brazil International Institute 
of Agriculture, Rome, 1922. 

Cotton in Brazil, Rio Janeiro Conference. — Many are the cotton 
growing countries, present and potential; some are very active and im¬ 
portant, some have possibilities, but have not yet shown any very con¬ 
spicuous results. Brazil occupies a high position on the active list, in 
regard to quantity of output, and at the same time holds out the promise 
of great future development. 

After a journey through most of the cotton growing districts of Brazil, 
Mr. Amo Pearse, the Manchester Cotton Expert, in an address at Rio Ja¬ 
neiro, in August 1921, made the following statement: 

“ The area suitable for cotton cultivation in Brazil is laiger than 
that in the United States, and the conditions of climate and soil are prob¬ 
ably more favourable to cotton cultivation than in any other part of 
the world 

This is another way of saying that in the possibilities of the exten- 
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sion of its cotton growing, Brazil has no serious competitor. The United 
States already produce about two-thirds of the world's cotton, but inherent 
circumstances forbid any considerable further extension of area. Thus, 
with climate and soil alike favourable in large tracts of country, the future 
belongs to those who guide the destinies of Brazil. 

International cotton conferences have been latterly frequent, and 
have varied in interest and importance according to the selection of suit¬ 
able locality. Some of the more recent meetings have been dignified by 
the title of '' World's Cotton Conference Jis at New Orleans in iqiq and 
at Manchester and Livcriiool in 1921. From the very fact of their 
respective sorroundings, these World Conierences differed greatly in their 
outlook ; the first was luld at the gateway of the North American cotton 
belt, where the preponderant interests wert‘ those of growers, ginners and 
exporters, the other conferences took place far from cotton fields, in the 
great Lancashire cities where the cotton bale is among the most familiar 
of objects, but where veiy few of the inhabitants could recognize a cxitton 
plant if they saw it. 

The British Conferences wtre conctined almost entirely with tlie 
manufacturers’ point of view, with trade questions, watli the standards as 
a basis of contract, wntli matters ol finance (bowers and exporters from 
many parts of the world were present, but the e'otton Iradeis ol Lancashire 
predominated in number and in influence 

Cotton questions took on ejuite anothei complexion at the Congress 
held in the splendid City of Rio Janeiro amid sorroundings of the grente^st 
iutcre.st to Kuropean visitors, and, even more important, on shores whete 
cotton has long be-en the prime factor in one ol the chiel indUvStnes Here, 
under the southeni tro])ic, the North American cotton man and the Lan¬ 
cashire spiniie*r w’erc equally stiangers and the atinosplieie wns completely 
changed. 

The International Cotton ConfcTeiioe of Rio Janeiro was held in Oc¬ 
tober 1922, under the auspices ol the Government as represented by the 
President of Brazil in person, and by the Ministers ol Agiiemlture and of 
Foreign Affairs ; it was carried through by CoiifeiciK'e mcmlxTs well qual¬ 
ified to guide opinion. 

Among the subjects proposed for discussion were included : 

(1) A general Review of cotton growing in Brazil and in other 
countries ; 

(2) Costs incurred and prices obtained, also measures foi aiding the 
industry ; 

(3) Means for improving Brazilian cotton growing, 

(4) The cotton of northeastern Brazil; 

(5) Improvements in handhiig pkktd cotton and the by-products ; 

(0) Intensification of cotton growing ; proposal for Federal Govern¬ 
ment support , 

(7) Classification and formation of standards of cotton, and types 
of by-products ; 

(8) Spinning, weaving, domestic consumption; exports of cotton 

goods, 
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(9) Financial credits ; 

(10 Exporting cotton and by-products, sliipping, charges, rates of 
freight. 

The broad bases of the World Conferences at New Orleans and 
Liverpool have been briefly indicated and in the statement submitted 
at Rio by M. Deoclecio de Campos (Annals, Vol. I, p. 293) material is 
given for an interesting contrast between the New Orleans and the 
Brazilian Congresses. 

M. De Campos has quoted details of the New Orleans programme and 
conclusions ; the subjects were as follows : 

(A) World requirements of cotton ; increased consumption demands 
increased production; stabilization of prices ; 

(B) Production, selection, of seed, methods of cultivation and of 
picking ; 

(C) Ginning, uniform baling and compression ; 

(D) Warehousing and damage before shipment; 

(£} Transportation and insurance; 

(F) Buying and selling, equitable tare, net weight ; 

(G) Exchange, classification, contracts, speculation ; 

(N) Financing, foreign credits, exports ; 

(I) Research, reports, and statistics, national and international ; 

(K) Organization of the Cotton Conference on a permanent basis 
adapted to all cotton interests. 

Here there is a different view from that tyihfied iii the Rio programme. 
New Orleans begins with a world-wide survey of cotton supplies and re¬ 
quirements, a position much less accentuated in Brazil. At Rio there is 
much to be said on Federtil inspection in furtherance of more scientific 
methods of growing ; in North America the principal inspection disemssed 
refers to classification, and has since resulted in the establishment of 
Universal vStaiidards for United vStates Cotton One point of similarity 
may be noticed, the grower'^ are exclusively interested in their respective 
croph, hardly at all in those of other countries. 

At New Orleans a strong recommendation, addressed to all cotton 
growing countries, was made in favour of a uniform S3\stem of statistics 
relating to cotton yields, im])orts and exports, and of inij^rovenieuts in 
the methods of collecting and transmitting these data, and it was proposed 
that all (lata should be cominuiiicated immediately to the International 
Institute of Agriculture in Rome. The Institute has made good use of 
the facilities rCconiinended, as cotton is one of the principal crops now 
discussed in the Institute's monthly and quarterly Reviews and in period¬ 
ical monographs, such as “ The Cotton Growing Couiitrit-s " (Rome 1922). 

In order to minimize the loss occasioned by bad weather and exposure 
the New Orleans Conference insisted strongly on the necessity of sufficient 
storage in close proximity to ginneries. 

There was also much discussion on methods of financing the American 
cotton crop ; the establishment of credits on uniform bases was recommend¬ 
ed for the consideration of bankers and financial agents. M. de Campos 
dealt very fully with statistical improvements in his statement, giving 

li9$] 
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examples of the methods adopted by the International Institute of Agri¬ 
culture. The spreading of knowledge concerning agricultural science, and 
more particularly of scientific cotton growing, cannot fail to be encouraged 
by the parallel dissemination of exact statistics, embodying the results 
obtained by improved methods of cultivation. 

The safeguarding of the harvested crop is a point of equal importance 
in North and South America, and in proportion to an increased annual 
yield in Brazil, the necessity for adequate protection from weather damage 
becomes more urgent. This question has been included in the statement 
of M. DE Campos, as indeed have all the material points made at New 
Orleans. Some few were of merely local interest, and some such as the 
question of revised classification and Universal Standards have been 
transformed from recommendations into accepted facts. 

At the Rio Conference several members contributed papers on cotton 
growing in north-eastern Brazil, and furnished many interesting details 
as to the production of high-class cotton in that region, which is in many 
respects the most important. Mr. Arno Phakse has also made a special 
study of these plantations in his Cotton in North Brazil''. Mr. Pearse 
is insistent on the necessity for adequate irrigation in this area under the 
torrid equatorial sun, and has based his argument on actual observation ; 
he gives an account of what has already been accomplished by the pro¬ 
vision of lake reservoirs, as well as what actually remains to be done in 
the cotton growing districts. 

M. Antidio Gomez, Delegate from the Cotton Departments of the States 
of Parahyba and Rio Grande do Norte, furiii.shed much detailed infor¬ 
mation on the various sj)ccies grown under his insi^ection. In the Agreste, 
or I/ittoral, in the low-lying lands near the ocean, is found the shorter- 
stapled Gossypium herhaceum, always an annual; further inland, in the 
Matta Zone, among the first range of hills, the Quebradinho cotton thrives 
on the drier soils, with varieties of herhaceum still persistent in the more 
moist districts; the Caatinga or Catiiiguera is a higher zone of country, 
and here the perennial Quebradinho predominates. Again, at a still 
higher level, the Sertao is reached, subdivided into the Baixo Sertao of the 
river valleys and the Alto Sertao of the plateaux. Sertao is also the 
generic designation of the many varieties of long staple perennial (or 
tree) cotton grown, including Verdao Inteiro, Quebradinho and the much 
prized Moco. Last of all the Seridd is reached, the real home of the 
best Brazilian Cotton, where Gossypium Vitifoliuni (Moc6) is grown to 
great advantage on gravelly vSoil, in the many valleys and on the hill 
slopes. The staple of Moco is from 13/^ to i 3 /^ inches (32 to 45 mm.); 
this variety of cotton is not infrequently employed for mixing with Egypt¬ 
ian, in manufacturing processes. Seridd and Serial) first grade (primeiras) 
are picked from July to January. Matta Cotton is picked from September 
to February. Cotton exporters from this region were the first to classify 
by staple and grade, selecting “ primeiras ”, ” medianas ” (seconds) and 

refugas ” (rejections or waste). 

With a view to summarizing in convenient form the information 
supplied by M. Guerra, the writer has also made reference to Mr. Pearse'S 

iw] 
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.account of Brazil and her cotton potentialities (Cotton in North Brazil 
P‘ 147)- 

A large number of ginneries (in 1922 396), are to be found in all the 
cotton growing and cotton exporting districts of North Brazil, the most 
important beiaig in the upper country of the Seridd, where the perennial 
cotton is prolific. During the years from 1919 to 1922 nearly all the 
cotton arriving at the port of Natal (Rio Grande do Norte) was exported 
coastwise to Rio Janeiro and Santos (Tables by M. Guerra following 
his paper above mentioned). 

In any consideration of Brazilian cotton-growing, special mention 
must be made of the Soiithern or Sao Paulo crop, which was discussed in 
some detail by M. Oscar Mors, and M. Octavio Maouera at the Rio 
Conference. 

Sao Paulo is the largest individual Cotton producer among the States 
of Brazil, though the aggregate yield of the southern crops including 
Minas Geraes State is on the average not more than 25 % of the entire 
production of the country. It differs in quality from the majority of 
the north-eastern cotton, having been raised originally from American 
seed, while the staple corresponds with Upland as a rule, though it is 
occasionally somewhat longer. Picking in Sao Paulo takes place between 
March and Ma}’', in contrast with that in the north-east, which continues 
from July to March. It is only for a very short time during the year 
that cotton picking is not in progress in some part of Brazil. 

That some considerable advance has been made in cotton growing 
in Brazil is clearly shown by the following figures : 


Yield of ginned cotton {lint) in Brazil. 


Years! of pickiuf^ 

Thouhand pounds 

1015*16 . . 

134,901 

igi 6 -i 7 . • . 

134,114 

1017*18. . ... . . ' 

164,720 

1018-19 ..... 

161,921 

19l0'.?o . ... . . 

183-441 

1020 -»* I . . . . 

189 332 

1921-22 . . 

200,523 

. . 

264,300 

1923-24 .... . . 

275,300 

1924-25 . ■ . 

289,100 

It can hardlv be doubted that the Rio Conference 

of 1922 has had 

a great influence on Brazilian cotton production. The data for the 

last three seasons were communicated by the Government on February 

20, 1925. 

J. H. H. 

310. Research in Relation to Cotton Cultivation. 


Experiment Station Record, Vol. 50, No. 8, pp. 701 ■•708, 

Washington, D. C., 


1924. 

The increasing disposition to look to organised experimentation to 
solve agricultural problems becomes more and more evident. An example 
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of this is shown in the great work now being carried out in the British Em¬ 
pire to promote cotton production, and the reliance placed on research. 
The world is threatened with a shortage of this raw material and an attempt 
is being made to meet the demand. 

Since 1900 consumption has increased faster than production. The 
decrease in Egypt has been ascribed to reduced soil fertility, poor drainage, 
inadequate fertilizing, pink bollworm and other pests and agrarian disturb¬ 
ances. In the United States the main causes of the decline in yield have 
been the spread of the boll weevil and labour shortage. 

The policy of developing a cotton supply from the British Empire 
itself has been steadily gaining in favour, and in 1902 the British Cotton 
Growing Association was formed. The Association was granted a royal 
charter in 1904; financial assistance was given by a number of local govern¬ 
ments and grants made from the Imperial Treasury. Where several 
years ago grants were made from the Treasury of between £600,000 and 
£700,000, for the Colonies of Nigeria, Nyasaland, Uganda and the West 
Indies, in 1921 these were almost all cancelled, chiefly because of increased 
revenues from cotton growing. 

The principal cotton fields are India, the Sudan, Nigeria, Uganda, 
Nyasaland and the West Indies. 

In 1917 the Empire Cotton Growing Conmiittee w^as aj^pointed td ad¬ 
vise the Government as to the best means of developing the growing of 
cotton. The report of this Committee, given in 1919, recommended the 
enlargement and strengthening of the agricultural departments in the col¬ 
onies and the establishment of a central research institute and of a bureau 
of information. In order to train scientific men in the study of cotton 
the creation was advised, at British Universities, of readerships in plant 
physiology, genetics, mycology and entomology and the institution of 
research scholarships, to be held by graduates. 

To establish a permanent body to airry out these recommendations 
the Empire Cotton Growing Coiporation was formed under royal charter 
in 1921. It includes representatives of the Governments of England, In¬ 
dia, South Africa and Australia, of the cotton industry at home and in 
India, of chambers of commerce, of the British Cotton Growing Associa¬ 
tion and other bodies interested in cotton. It has an income partly de¬ 
rived from a capital contribution of nearly £1,000,000 made by the Govern¬ 
ment, and partly from a leavy of 6d. per bale on all raw cotton purchased 
by spinners in England. 

Special reports have been drawn up on the possibilities of development 
of production in Nigeria, Nyasaland, Tanganyika, Western Australia and 
Queensland. Assistance of a practical nature has been given to the Sudan 
Government, and Sir John RussEtL and Dr. Martin Leake visited the Sudan 
to advise on the organisation and direction of agricultural research in con¬ 
nection with irrigation projects in the Gezira, near Khartoum. It is ex¬ 
pected that 100,000 acres will be under cotton in 1925, 

Grants are made for scholarships to tiniversities and institutions for 
research in connection with cotton. 

The Imperial Institute in London has, since 1903, been a clearing 
[>!•] 
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house for information on cotton, and has published reports and papers on 
cotton production, and carries out investigational work on cotton fibres 
and samples of cotton soils. 

The field of technology has been given attention to by the British 
Cotton Industry Research Association, incorporated in 1919, which has re¬ 
search laboratories at the Shirley Institute, Manchester. Studies are made 
of the botanical, chemical and physical properties of the single cotton fibre,, 
knowledge of which is fundamental to the entire industry. The need 
is felt of purely scientific work, in order to understand the many pro¬ 
blems. 

The work has naturally centred, to a large extent, on India, which 
with an ouput of 4,000,000 bales is second only in production to the United 
States. 

In 1917 the Indian Cotton Committee was aj^pointed, and in 1921 the 
Indian Central Cotton Committee, which in 1923 became a permanent body. 
Apart from its more formal dutie.s, the committe is charged with the pro¬ 
motion of all measures which will improve the Indian cotton industry. 

A central agricultural research institute has been established on a site 
given b}" Indore and supported by annual subsidies from the Central In¬ 
dian States, as Indore is well situated for cotton investigations. 

Taken collectively, the work now in hand probably constitutes one of 
the largest organised enterjirises ever undertaken for a single commodity. 

W. S. G. 


311. Manuring for Cotton Production. 

Bi,acksha.w, G. N. (Chief Cliemist, Department of Agriculture, Rhodesia). 
Rhodesia Agriculiural Journal, Vol, XXI. No. 5, pp. 530-542. Salisbury, Rho¬ 
desia, 1024. 

Cotton can be grown on many varieties of soil, but the land must not 
be too rich, or vegetative growth is encouraged at the expense of fmit. 
Land which will yield more tlian eight bags of maize per acre is inclined 
to be too rich for cotton, whereas soils which are incapable of giving six bags 
in a normal season should generally be given a dressing of fertiliser for 
cotton. 

The following sclieme of manuring is sugge.sted: 

Sandy soils of ^ood type; 200 lb. of high giade superi>hosphatc per 

acre. 

Sandy soils of poor type: 100 lb. of a complete fertiliser, containing 
4 % N, 20 % soluble PaO,, b % K^O per acre. 

Lig/d sandy loams of good type : 150-100 lb. high grade phosphate. 
Light sandy loams of poor type: 75-100 lb. of complete fertiliser, con¬ 
taining 4 % N, 20 % soluble P2O5, 6 % K-. 0 . 

Heavier soils : 150 lb. high grade superphosphate per acre. 

Farmyard manure hinders ripening of the crop and is not recom¬ 
mended, 

W. S. G. 

[SII] 
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312. Growing of Pima and Upland Cotton in Arizona. 

Cook, O. F. and Martin, R. B. United States Department of Agriculture, 
Bulletin No. 1432, pp. 14, figs. 6. Washington^ D. C., 1924. 

The Bulletin describes the methods used in growing cotton in the 
Salt River Valley, Arizona, including the selection and preparation of land, 
planting, thinning, irrigation, cultivation and harvesting of the crop. 
The information has a general application to the irrigated districts where 
cotton is grown in New Mexico, Arizona and California. Attention is 
drawn to the necessity of using the roller type of gin for Pima cotton, al¬ 
though more time is taken and the expense is greater than when a saw 
gin is employed. W. S. G. 

313. Sisal-Hemp on the Gold Coast. 

Tropical Life, Vol. XX, No. 12, pp. 180-182, plates 2. London, 1924. 

The chief product exported from the West African Gold Cost is ca¬ 
cao, grown mostly in the forest regions. Between the coast and the forest 
areas is a broad bell of land which is too dry for cacao and has hitherto 
been neglected. 

In 1920 the Goveninient commenced the planting of 1000 acres of this 
land with sisal (Agave sisalana), which was completed in 1922. The plants 
have grown well and have been free from disease. The rainfall is about 
25 inches, and falls generally in tropical showers, and no difficulty is ex¬ 
perienced in drying fibre, even in the wet season. A factory has bt*en 
erected and a light railway laid down. The complete installation, includ¬ 
ing machiner}^ and houses foi Europeans and native staff cost about £35 
per acre. 

The first cutting took place in July 1924, and the yield from the leaf 
was 3.5 % of dry, brushed fibre. The planting distance is 7 X 7 feet, 
nearly 900 plants per acre, and the average yield from first cuttings 
15 cwt. per acre. 

The total cost per ton of fibre, based on one month's work was £18, 
but it is expected that these figures will be decreased ; it is estimated that a 
further cost of £4 per ton for transport to the European markets will be 
incurred. Shipments of about 40 tons have already been made. 

W. S. G, 


Other Industrial Crops, chiefly Tropical, 

314. The Coconut Palm in Indo-Ghina. 

OtTinnAUMii; H. in Bulletin ecommique de ITndochtne, Year XXVII, No. 165, 
XI, 19-24, No. i 37 -i 9 ‘ 4 > and No 166, III, 1024, pp. 269-323, with many photo¬ 
graphs, plans and maps (fonning a special supplement). 

This report might be described as an '' Introduction to the study of 
the coconut palm in Indo-China A complete account of the various pro¬ 
blems which arise in connection with this palm would require several years' 
work, a whole series of local observations and experiments, a thorough 
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knowledge of the various improvements carried out in neighbouring coun¬ 
tries, and their value from the point of view of application to Indo-China. 

This report represents a preliminary step towards such a complete 
study. After describing the cultural conditions demanded by the biolog¬ 
ical requirements of the coconut palm and its geographical and economic 
environment, the methods which should in consequence be adopted for 
increasing and improving its cultivation are suggested. In this connec¬ 
tion copious reference is made to the experience gained in other countries. 
Recommendations are also made as to the administrative measures that 
should be adopted with the object of initiating and encouraging the devel¬ 
opment of the cultivation of the coconut palm. 

The author then discusses the following questions: the world trade 
in copra ; the origin and distribution of the coconut palm in Indo-China, 
which is grown on 28 000 to 30 000 hectares in the country of which 17 000 
are in Cochin-China , the cultivation of the coconut palm in relation to 
the climate and soil of Indo-China ; the varieties of this palm in general 
and in Indo-China in particular ; the diseases to which it is subject, whether 
already known in Indo-Cliina or not as yet known, but capable of being 
introduced ; tlie sanitaiy regulations for the palm adopted in Cochin- 
China, Aiinam and Cambodia (Ministerial Order of 19 June 191^) ; cultiva¬ 
tion of the coconut palm in Indo-China by natives and by Europeans; 
crop and yield, composition of the nuts ; manufacture of copra, desic¬ 
cated coconut and other industries; manufacture of oil; use of the coir, 
shell and milk , various otliei uses; cost and value of certain products 
of the coconut palm in Indo-China * estimates of planting for the native and 
the European types of cultivation; conditions necessary for the extension 
of the cultivation of the coconut palm and the various means whereby it 
may be encouraged. (Indo-China Corr.) 

31 V Use of C&esatpinia Sappan L. for Tanning. 

ViGNOUO LlTTATi. Coesulpinia Sappan L,. i)er I’industria della con- 
cia. Annali R. Aocademia di AgrtcoUura di Torino Vol. LXV pp lo : 
Turin. 

Id id Sulla coiicia coi fuitti di Caesalpinia Sappan I^. e sulli niorto- 
logi.i loio c dei T.iri Merrurio, Rassegua niensile tllus. di Studi applicati al 
commercio. Year III. pp. ij, tables 3. Turin, 

The Caesalpinia genus, of the Cesalpiniacea family, has numerous use¬ 
ful species; some supply woods for carving and dyeing, others 3ield essential 
oils, edible fruits and fruits rich in tannin, used in tanning and d3^eing 
(C. coriaria, C. dlgyna, C brci'tfolia, C. Paipae), 

The author has received from Sardinia, where it grows luxuriantly in 
the University Botanical Gardens at Cagliari, leaves and fruits of C. Sappan, 
hitherto known only from the fact that the wood is used in various work and 
because a red dye is extracted from it; the trade name is Sappan or Japan 
wood, although it also comes from India, Siam, China and Malacca; but 
its use for tanning was not known. 

The greater part of the pods examined were incombustible ; there 

[ 81 *] 
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is practically no tannin in the seeds, which are few and there is a greater 
yield of tannic matter from the pods without seeds, weight for weight, 
than from those with developed seeds. 

The pods seem quite smooth, but actually there are unicellular hairs 
irregularly distributed over them wliich vary in colour from straw-yellow 
to orange-red and brown. Similar hairs are found on divi-divi, and alga- 
robillas (the fruits of Cues, coriaria, (\ di^yna and C. hravifolia). The leaf 
is compound and has as many as 10-12 pairs of leaflets, obliquely oval and 
oblong, with pointed apex, 3-5 cm. long and 1.5-2.5 cm. wide. 

In the estimation of the tannic material the results were as follows : 

T0l.1l extract Non*taanic Tannic 

Fruit. 52.2 % 18.1 % 44.1 % 

I^eaves. ... . 42.5 234 % 19.i % 

These data prove that the Sappan fruits are very rich in tannin, al¬ 
most as rich as those of the divi-divi, and algarobiUas, While divi-divi 
renders leather plaint and durable, it imparts* a reddish colour which low¬ 
ers the value of the loalher, iu consequence of which other and more* ex¬ 
pensive tanning materials must lx used (nut-gall, mirobolans) and ex¬ 
tracts from oak and fir bark, in order I0 avoid tlie undesirable colour; only 
the algarobillas render leather flaccid. lhvi-cli\u* on the other hand is 
free from the.se defects and has good tanning ])ropeitits, without colour¬ 
ing the leather. The tannic extract ot the vSappans acts like that of 'the 
divi-divi and causes tlie same fundamental reaction. 

C, Sappan seems very well adapted to climatic conditions in the south 
of Sardinia and has ])Toved to bt‘ very drought resistant and could therefore 
be cultivated on the dry chalky hills where certain oth(‘r j>Iaiits would not 
grow. The tree flowers all the year louiid, but the ])nncipal harvest could 
be gathered in the dry season, wh<Ti the product could Ix' Ixsl prepared 
rapidly and at the lowest cost 

The propagation of such trees in southern vSardinia and other Regions 
under similar climatic conditions ^^ould furnish a source* of excelle nt tanning 
material, which has now to be ini])orteei. 

The fruits of Sappan and divi-divi are similar : if the pods bear seeds, 
those of the former contain a larger number (5) than the otheis (2-4) ; 
there are other differences in the microscopic structure, viz., in the sto¬ 
mata, their po.sition and the nutiilxT of unicellular hairs on the vah'es. 

The reactions with concentrated sulphuric acid and linu water enable 
the sappan to be distingnisiiod from the divi-divi and algarobillas. 

In his .second work the author gives an account of hide-launing tests 
made with sappans. The te.sts were made on calf-skins with tht* tannic 
matter extracted from the jiods by the Procticr method. 

Four tests were made : 

A — hides tanned with pure sappan 
B — » » sappan and quebracho 

C » .sappan quebracho und chestnut 

D — » ' piclata, chrome and sappan. 
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The results were satisfactory; all the samples had an excellent 
appearance and were of a clear and uniform colour, and did not 
contract (especially sample A) or stretch. The author therefore con¬ 
siders that C. Sappan vshould be cultivated in Italy and the Co¬ 
lonies. 

Sumach leaves arc highly valued for the clarity of their extract; to 
produce an equal clarity with sai)pans double the tannic matter content 
is required. 

The author gives a series of photomicrographs, which unfortunately 
are not very clt'ar, showing distinctive botanical characters such as the 
varying number of stomata and the unicellular hairs already mentioned. 

F. C. 


3 U> Rubber in Tndo-China. 

V Carton in the Hullehn aoiiomique de I'ludochif^e : Year XXM*!. No. 1O7, 
IV, lo- I, pp ^ P>-45^», with iinmerons photographs, plates and nia])s, published 
st]).irati h’). 


History. The production of rubber has become one of tlie most im¬ 
portant of ludo-China, as a result of the marked and rapid development 
of the ])hintationjv of Hevea hrasihensU in South Indo-China. The intro¬ 
duction of tlie cultivation of this species is one of the most important events ' 
in the economic history of the French colonies: it is the first and most 
perfect example of cnlth'ation on modern lines undertaken on a large scale 
in these colonies, and, in spite of the innumerable initial difficulties, it 
has succeeded beyond all anticipation. 

The history of the production of rubber in Indo-China may be divided 
into three phases : 

I. production of forest nibber from lianas ; 

2 experiments in the cultivation of diffeient rubber plants, 
the two phases not being separated in time but overlapping one 
another , 

3. the production of rubber from Hevea. 

A brief sketch is given of each of tliese three i>hases. 

Trade. - The author gives a short account of the world production 
of rubber, so that an idea may be formed of the relative importance of the 
production of rubber in Indo-China. 

In 1830, the coiisuuiptiou of rubber amounted to 400 tons only. In 
1840 Nixson Goodykar invented the process of vulcanisation: and it 
was only after this important disco\^ery that rubbei began to be gener¬ 
ally utilised. In 1850, 1,400 tons of rubber were produced and consum¬ 
ed ; in i860, tlie consumption amounted to 2 300 tons : in 1870, to 5,000 
tons; in 1880 to 8000 and to 12,000 in 1890. 

In 1900 the production rose to 53 400; this was followed by a very 
slight general increase with certain fluctuations rising slowly to 75.150 
tons in 1911. After that, in consequence of the steady development of 
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the production from plantations of Asiatic Hevea, the increase became 
very marked and rapid. 


1912 .... 

c 

p 

0 

0 

metric tons 

1918 .... 

.... 301,300 metric tons 

1913 .... 

.... 110,200 

w 

» 

1919 .... 

.... 332,000 » >» 

1914 . . . > 

.... 122,300 

u 

» 

1920 .... 

• . 349,200 » j* 

1915 ♦ ‘ • 

.... 161,200 

» 

» 

1921 .... 

.... 298,700 » » 

1916 .... 

.... 204,800 

» 

» 

1922 .... 

.... 409,600 j» » 

1917 .... 

.... 269 900 

» 

» 

1923 .... 

.... 405,800 » t 


Although a French Company was formed a few years ago for establish¬ 
ing a rubber industry in Indo-China, nearly the whole of the rubber produced 
in Indo-China is exported. Hence a complete idea of the production 
can be gained by a study of the exports as shown in the Rapports annuels 
$ur la navigation et le mouvefneni commercial de VIndochine of the Adminis¬ 
tration of Customs and Revenue (the figures for 1898 to 1904 have been 
taken from “ Le Caoutchouc en Indochine '' by C. and A. Spire). 

In 1898, nine tons of forest rubber w^as exported. 

In 1899, 51 tons w'ere exported, nearly all coming from Laos and ship¬ 
ped at Haiphong, and a ver>^ small quantity only, viz., three and a lialf 
tons, at Saigon. 

In 1900, the exports rose to 339 tons of which 300 tons were shipped at 
Haiphong and 39 tons at Saigon. 

In 1901 there was an exi)ort of 266 tons, 190 by Haiphong and 76 by 
Saigon. 

In 1904, the export dropped to 177 tons, 164 by Haiphong and 13 by 
Saigon. 

Up to 1918 the exports were small, as the trade was only in the forest 
rubber and in the output of the first small plantations: 


1911. 

... 245 tons 

1915. 

.... 377 

tons 

1912. 


1910 , , 

.... 54 (> 


1913. 

.214 » 

1917. 

.9.39 


1914 . 

. 195 » 

1918. 
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Then quite suddenly as the result of the tapping of the heveas of the 
large plantations, the exports showed an immense increase : 

1919 .2,970 tons 1922 . 4,023 tons 

1920 .3,142 » 1923.5,Oq6 » 

1921 .3,648 » 

Rubber producing lianas. ~ The author mentions all the rubber produc¬ 
ing lianas known in Indo-China, although they now have merely a historic 
interest. Special studies were made of these plants at the time when ex¬ 
pectations were founded on them, by the botanist Pierre, by Hein, Heckbl, 
JuMEEEB, Schumann, Quintaret, C, and A. Spire, G. Achard, Vernet, 
Capus, Breugnot, P. Contet and Yersin. 

Ficus elasticus and other plants. —- Great hopes were at one time placed 
in Ficus elasticus, but for some time past its cultivation has been abandon- 
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ed. None of the experiments made with other plants {Castillea elastica, 
Manihot Glazowii, Tenongia ionkinensis Stapf, Bleekcrodea tonkinensis Eb. 
and Dub.) gave any permanent result. 

Hevea brasiltensis, — The author deals successively with the follow¬ 
ing subjects:— 

1. A botanical study of Hevea, 

2 . An account of the latex. 

3. A comparative ecological study of the environmental conditions 
of the Amazon region and of the Far East, with a longer description of the 
various conditions of South Indo-China (range of climate, soils, etc.), in 
relation to Hevea. 

4. Development of the cultivation of Hevea in Indo-China. This 
cultivation has been developed to a remarkable extent in Cochin-China, 
On 30 June IQ23, nearly 33,700 hectares were under Hevea, and the number 
of trees planted on this area was nearly 8,300,000 of which upwards of 
4,800,000 were being tapped. The greater number of the plantations are 
distributed in the eastern provinces or ratlier those in the North-East; 
the provinces of Thodaumont, Bienhoa, Giadinh, Tayninh and Baria. 

In Cambodia the area planted in Hevea is still rather limited, and on 
a rough calculation only 1200 hectares were planted in tlie region of Kom- 
pong-Chani in 1923 But large concessions have been made to important 
trading companies which certainly take an active part in the production 
of rubber. 

In Annani, the surface planted in Hevea was only 690 hectares in 1923, 
in the region of Bhatrang. 

5. Methods of cultivation. 

6. Tapping. In particular a study of alternate tapping, by G. 
G. Vernkt and H. Girard 

7. Coagulation of the latex. 

8. Rubber yields. 

9. Diseases of Hevea in Indo-China, (few and unimportant), 
desciibed by F. Vinckns 

10, Selection of Hevea. 
ri. Economic considerations. 

Conclusions — At the end of the article the following conclusions 
are drawni ■ -- French Indo-China has been but little affected by the recent 
crisis in the world industry of rubber production. Apart from some plant¬ 
ations of secondary importance which weie established at the time when the 
local exchange was extiemely high, even in comparison with gold, the .small 
and average-sized plantations under really careful management as well 
as the large plantations with considerable capital funds have been able to 
surmount all the difficulties of the situation. During the acute stage of 
the crisis, profits could only be made by the plantations where the method 
of alternate tapping had been adopted; most of the others with their 
unscientific metliods have experienced considerable losses during this 
period. Government assistance was however forthcoming taking the 
shape of bounties on exportation and encouragement of mortgage loans. 

As M. Auguste Chevauer said in 1921: ** There is a great future be- 

C«i«] 
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fore the Cochin-China hevea plantations and they are capable of great 
extension. There are still virgin lands of immense extent not yet taken up, 
which are fertile and easily accessible and where successful plantations^ 
could be made. An urgent appeal is hereby addressed to the capitalists 
of the mother-country for their assistance in bringing these lands under 
cultivation. At the same time this advice may be given to the planters 
of Cochin-China. Do not be content to plant only hevea. Side by side 
with the rubber-tree which will be for the moment the main crop, lay out 
a number of the plots of your concession in other croj^s such as cocoa-nut, 
coffee, tea, palm or sugar-cane so as to be in a position, in case at any 
time there should be no market for rubber, to undertake the cultivation 
of crops which may possibly be more remunerative after the lapse of some 
years (Indo-China Corr.). 

317. Stick-lac in Cambodia. 

licnsei^ne>nents du Bulletin econofniquc de Vlndochine, February 
p. 7S. Hanoi, 3<y Apiil 

The demand for tliis product is increasing on the Pnompenh market. 
The prices ruling {no piastres per 100 Idlogranimes) are an encourage¬ 
ment to future growers, and it is obvious that a rapid dcv( 4 opnient of pro¬ 
duction is likely. In accordance with a resolution of the Chamber of Coni- 
merce and Agriculture, the Agricultural Department is organising the ex¬ 
tension of the production of shellac; it is proposed in particular to consign to 
private individuals at certain fixed periods swarms of the lac insect for plac¬ 
ing on the trees. 

Up to the present only one application for such a consignment has 
been made in the Kampong-cham Agricultural Division. In the month 
of October 1923, M. Choupot, Sub-Inspector of Agriculture, selected a plot 
of land witli trees suitable for the reception of the swarms for the pUT|)ose 
of farming an ex|)erimental plot for the production of shellac and also of 
swarms of the lac insects. 

An order was placed on the Uaos market for the necessaiy swarms 
(50 kg.) and they were supplied from Bassac wliere a nati\^e agent was 
sent to fetch them. All the arrangements were made in advance ; small 
baskets for the swarms were collected, the trees freed of brushwood and 
all parasites removed, and thus the treatment of the trees could begin at 
once. Up to the present the development of the insect colonies has j)roced- 
ed normally. 

It appears from information supplied by the District Heads that the, 
natives are beginning to understand that it is to their own interest to respect 
when making their clearings, the different kinds of trees wliicli are suitable 
for treatment. 

In view of the production of shellac there is a tendency to encourage 
the establishment of systematic plantation: plantations of shellac yield¬ 
ing trees which receive regular attention, undoubtedly yield a better sup¬ 
ply than that generally obtained by gathering in the forest. (From the 
Report of the Resident in Cambodia, 1923). 
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318. Requirements for Sugar Production. 

Watts, Sir Francis (K. C. M. G., D. Sc.). Tropical Agriculture, VoJ, I, 
No, 6, p. 81. Trinidad, 1924. 

The Author draws attention to the fact that sugar production diifers 
essentially from that of crops such as wheat, in that it is a manufacturing 
as well as an agricultural industry. The manufacturing side imposes heavy 
restrictions as regards costly machinery and technical supervision. For 
these reasons beneficial State, or other measures do not produce the im¬ 
mediate response seen in the case of cereals. 

During the past 25 years there has been a steady evolution from 
small plantations with small plants, to central factories of very large 
capacity. In the West Indies, under the former system, 13 or 14 tons of 
cane were required to luoduce one ton of sugar, whereas under modem 
methods about 9 tons gives the same yield of sugar. 

The necessity to produce under modern conditions has caused those 
places which cannot adc»pt large scale methods to disappear, as su¬ 
gar centres. This has actually incurred in Dominica and Montserrat, 
hence the apparent decrease in total output of sugar in the West Indies 
On the other hand, the economic basis of production has been improved. 
These changes have been accompanied by the expenditure of large sums 
of money on sugar machinery. 

It is not sufilcieut for statistical purposes to judge output over a small 
period of time. The cultivation of sugar is perennial rather than annual, 
owing to ratooning. Only by the most careful study of the circumstan¬ 
ces underljdng changes indicated by trade statistics, can correct deductions 
be made. W. S. G. 

^19. Light and Air in the Modem Cultivation of Sugar Cane. 

KosendkfkIvD, H. a (Tecnologo Especial para cana, Estacion Experi¬ 
mental Itisular, P. R.). Reinsfa dt Agrxcultura de Puerto Rico, Vol. XII, 
No. p pp. 237-2*^7. tables 3 Stm Juan, 1924. 

The author considers th< t this is a once discredited thcor}^ which is 
again being advanced. Mention is made of the different experiments made 
in connection with this subject an<l the stiip]hng off of leaves as a souice of 
light and air is discussed. The recent discussions on separate sowings are 
studied and a short summary of tests in planting at various distances is 
given, accompanied by an account of exi>eriments carried out {1910-191O) 
at the " Estacidn AzAicarera de Tucum^u (Sugar Station at Tucuman) 
on the Cherihon Morada, the P. O. J. 3b, the 213 and the 228 canes; 
the Uba, and the Java variety Zwinga were also tested ; experiments 
were made as to yield per hectare as related to spacing in planting. 

The author tabulates the lesults of 17 croppings with P. O. J. 3O 
and 213, Uba and Zwinga. 

The author states that, after carefully examining the question in all 
its aspects, and taking into consideration the results obtained through¬ 
out the sugar pioducing world, it iiu’y be concluded that the sugar-cane 

[31S-31»] 


14 — Agr , ing. 



536 


AC^RICOTTITRAI, INTKIXlCENCE 


shoiild be sown as closely as is consistent with adequate cultivation by 
modern implements. The best spacing distance appears to foe about 
5 feet for large t3’^pes of cane siicli as the Cheribdn, I^ahaina, B. 208, H 109, 
B. H. 10-12, S. C. 12(4), etc. and 5 ^^2 l^o 6 feet for the more bushy va¬ 
rieties, such as the P. O. J. of Java and tlie East Indies. E. M. E. 

^20. Present situation of Sugar-cane Cultivation and of the Sugar 

Industry in Cochin-China. 

PafeTRK, H. and Gitii^i^aumk, P Publication du (louve^nemeni de la Cochin- 
chine, 79 pages, map. Saigon, 1924 

The authors discuss the importance of the sugar-cane in world pro¬ 
duction and its future in the French colonies; the cultivation of tlie su¬ 
gar-cane in Cochin-Cliina (varieties, native cultivation, pests, cost price 
and selling pi ices) — the sugar refining industry in Cochin-China, includ¬ 
ing present position, native sugar factories, European sugar factories. 

The article as a whole makes it clear that although Cochin-China 
is at present backward in sugar production, it is certain that it will even¬ 
tually become a great and profitable centre for the sugar refining in¬ 
dustry, and that there is nothing to prevent such a development. 

(1) From the point of view of cultivation, the country is particularly 
suitable for growing the sugar-cane, and the poor pelds obtained are 
not due either to the temperature, nor the rainfall, nor to the tyiie of 
soil (which when once under treatment responds well), nor to diseases, 
but solely to the methods employed, which are of a routine character 
and are not based on a thorough uuderstaiiding of the subject 

(2) From the industrial point of view, succe.ss mav he confidently 
anticijiated, as it had alreach’^ proved j>ossible to obtain excellent rum 
and white sugar of liigh quality. 

It is important at the present juncture to establish a scientific in¬ 
stitute for s|x?cial work on questions relating to sugar, as has been done 
in Java and Hawaii. 

The authors have attempted to set out certain considerations tliat 
might induce capitalists, whether French or native, to invest their funds 
in the sugar-cane industry and liave pointed out that • 

{a) cultivation of the sugar-cane and sugar refining, taken sepa¬ 
rately, and a fortiori in combination, were remunerative for the native, 
in spite of the defective methods followed and of the emplo3^ment of an 
entirely rudimentary equipment; 

(b) the Dutcli and the Americans have been most successful with 
the sugar industry in their colonies, owing to the adoption of scientific 
methods; 

(c) there is no chance of achieving similar results in Cochin-China,, 
unless definite use is made of modern methods wliich natural^" teepire 
progressive action and a large capital backing; 

(d) the sugar crisis, like the rubber crisis, gives no real cause for 
alarm, in view of the continued increase in world consumption and the 
large demand for sugar in Europe and in the Far East. 

[»*•] 
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In conclusion, they lay stress on the two following facts which are 
both highly important: 

The sugar cane, being an annual, gives a return from the end of the 
first year, which means that the capital sunk in the industry is quickly 
realisable, that is, if the shareholders are not so unreasonable as to de¬ 
mand high dividends in the first years, and also makes possible the rapid 
extension of the plantations. 

If the shareholders are careful to form the business capit;^! in pias¬ 
tres (and it is here that the co-operation of Chinese-Annam finance may 
perhaps be of value), the exchange cannot influence the working of the 
industry until the point of saturation of the local and the Far East market 
is reached, which is not within sight for many years. 

No other important colonial crop except rice offers the same advant¬ 
ages . rubber, coprah, coffee, cotton, oil palm, etc. are grown under 
widely differing conditions. Sugar-cane yields much more per hectare 
than rice and the local market price of sugar is more stable than the price 
of rice. Moreover, during the early years, with a duty placed on sugars 
imported from Hongkong, Singapore, Java, etc., there would be no fo¬ 
reign competition to be feared in Cochin-China. 

In conclusion, everything points to the development of the culti¬ 
vation of sugar-cane and of the sugar refining industry in Cochin-China 
and this promising French colony may in time, if it chooses, take a place 
among the principiil sugar producing coimtries of the world. 

(Indo-China Corr.). 


^21 Tobacco Fertilisers, 

Bkkts a N J Bemcstingsproven 1010-20, 1922-2^ Proefstahon voor 
l\nstenlanduhe Tahnk, Mv-dcdeeluig No I,, p 66, 1924. 

The following «'ire the results of the tests made with various fertilisers: 

Lime Its value as a fertiliser in heavy soils is shown by the good 
results obtained at I)noewiring. 

Dessa ea^ih and i>iablc manure They have a considerable and benefi¬ 
cial influence on the total yield, the length of the leaves and the quality 
of the crop, but may, in certain sunoundings, cause infection by 
Phyiophihora n / coiianae 

Ammonium sulphate Has no effect on length of leas^'es if applied 
when the soil has been fertilised with Dessa earth and stable mciniire, 
which are necessary for light soils and which cannot be substituted by 
sulphate of aminonia. 

Nitrate of soda. The above remarks also apply to this fertiliser. 

Urea. Trea contains up to 45 % of nitrogen and would be more 
economical than sulphate of ammonia. Compared with the latter, on 
light soils it gave sometimes better, sometimes similar and sometimes in ^ 
ferior results. 

Phosphates, The results did not indicate that a better yield was ob¬ 
tained by the application of phosphates. 

Tobacco-seed cake. This cake gave good tesults, comparable to 
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those obtained with Dessa earth and stable manure. In practice, how¬ 
ever, it is not possible to c>btain a sufficient quantity for plant requirements. 
Ground-nui cake gave good lesults as regards length of leaves. 
Guano (from bats) contains too low a percentage of nitrogen to be 
suitable. 

A. F. 


322. Tobacco Cultivation in Ukraine. 

Popoi^F. Vidrodgenia i soutcliasni stan ukrainskoi tutunovoi promislo- 
vosti. Vistnik Silsko-Cospodarskoi Naouki (i), VoL HI, liv. 1-2, pp. 21-26. 
Kharkov, 1924. 

The author gives a statistical review of the tobacco industry in Ukraine 
and shows that after a j)eriod of depression, it has begun to recover ap- 
jneciably since the year 1923. 

The War and subsequent events afTected tlie cultivation of this plant 
much more than the manufacture of its products, the factories having 
been able to continue work for some years on the stocks of leaf-tobacco 
which had been accumulated. The area of tobacco plantations, which 
before the War covered as much as Jh thousand hectares, had fallen in 
1921 of 100 hectares. In 1922, half the factories which had snn ived, 
6 in number, were united in a Tiust, paitly under vState contiol and this 
new organisation undertook to infuse new life into the prtxludion ol 
the raw material. Iboiii the ycai 1923 onwards, the Trust ananged to 
.sow 6000 hectares and to encourage private planters by financial adwinces ; 
it was hoped that in this way cultivation would be levived ovxt about 
TO thousand hectares, and that a crop ot about 250 000 q. of leaf-tobacco 
could be obtained. It should be noted however Unit this to])acco is of 
a special kind, and resembles neither the American tobacco (lor cigars) 
nor the Turkish type of tobacco (for cigarettes). The greater }>art of the 
tobacco cultivated in Ukraine (especially in the Provinces of Cheinigoff 
and Poltava) belongs to a very coarse speci(‘s, with tliick, giant leaves, 
known in Russian as '' nuikliorka ; it is used only as a pip(‘ tobacco, 
by the peasantry and the i>oorer cla ses of the towns people The Tuikish 
types of tobacco are in Russia only cultivated in laige quantities in the 
Crimea and Caucasus regions, which aie outside the I Ukrainian Republic. 
A certain quantity of the Turkish type of tobacco, however, is cultivated 
in the Ukrainian province of Podolia, and tlie autlior remarks that re¬ 
cently the cultivation of this type is beginning to spread also in the Pro¬ 
vinces of Chemigofif and Poltava. 

The author draws attention to the importance of tobacco culti\aiion, 
which, in his opinion, should become one of the principal bratiches of 
agriculture in Ukraine, there being a tendancy everywhere to intensify 
cultivation and increase crop production. 


(i) Journal of Agricultural Science, published by the Scientific Agricultural Committee 
of Ukraine. 
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323. The Habit of Budded Gacao« 

TIariand, P of. S. C. and Parga, R. G. Tropical A^ricnllure, Vol. I, 
No. G, pp. 132-133- Trinidad. 1924. 

The Cacao tree grown from seed has two kinds of branches, which dif¬ 
fer in tlic arrangement of their leaves: these are, the main axis type or 
chupon. and the fan or palm type, known in Trinidad as the jorquette 
The cacao tree i.s thus dimorx)hic in its branching system. 

These facts led the authors to study whether the prevailing habit of 
budded cacao is due to the of bud used for budding, and it was found 
that buds are always taken from fans and not from chupons. The conclu¬ 
sion reached was that monomori^hic (fan) trees result from the use oi buds 
from fans. 

Experiments were then carried out on the River Estate of the Trini¬ 
dad Department of Agriculture to ascertain under what conditions if any, 
a dimorjihic tj-pe of budded cacao could be produced. The exj>eriments 
showed that, fans when pruned generally produce fans from the top¬ 
most hud and any others which may develop. It is, however, possible for 
fans to produce chupons. Out of 59 pruned fans, 57 gave fans, and 2, both 
from the same tree, gave chupons. Chupons generally gave rise to chupons, 
and from a close examination of pruned chupons which gave fans it was 
concluded that there was no clear case of a chupon which had already 
forked, producing a fan after being pruned below the fork. 

hrom thc.se exp<^riments it is clear that if buds are taken from chupons 
instead of from fans, an entirely different sort of tree will result. 

Which of the two ty|X‘S is agriculturally the better should now be the 
subject of further iuvestigatioji. 

W. vS. G. 


324. The Qualities in Cacao desired by Manufacturers. 

The Journal of the Jamaica Agricultural Society, Vol. XXVIII, Nos. 2 
and 3, pp. (>4-07. Jamaica, 1924, 

Many growers of cacao would be assisted by knowing what qualities 
in cacao are considered desirable by manufacturers of cocoa and cliocolate, 
and the following notes have been written with a view to supplying that 
information. 

In gathering the crop, the planter should take care that only rit>e 
pods are picked. This would be facilitated by planting one variety only on 
a plantation. If gathered too soon the beans are small, flat and tough aiid 
the shell is difficult to remove, also, unripe beans do nor ferment normally. 
Over-ripe beans ferment rapidly, the shells are fragile and the roasted 
cacao is inferior in quality. 

Beans which have germinated give an inferior final product, with a 
herbal odour and an astringent taste ; even a small percentage of such beans 
is objectionable. 

Unfermented cacao is always saleable, bnt at a lower price, as the 
final cocoa is inferior in colour, odour and flavour. Lock of cleanliness 
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during fennentation causes objectionable flavours, and the same result is 
caused by exposure to bad odours. 

After fermenting, it is usual in some countries to remove the pulp by 
washing. This practice leaves the shell thin and fragile and renders the 
cacao more liable to insect attack, also, the unwashed product is said to 
keep better. 

It is essential that lieans should be througlily dry before packing. 
Sun-diying is preferable to artificial drying. 

The product should be freed from shrivelled beans and rubbi.sh ; waste 
should never exceed 0.5 %. 

Claying improves the appearance, but the practice is ojx?n to abuse, 
e. g., using more than i % of clay or masking black cacao from diseased 
pods, by cla3dng. 

Dancing and polishing improve the appearance of the beans, but it is 
doubtful whether it is worth the extra cost. 

lyarge beans are preferred to small iK'ans as they have a lower i)ercent- 
age of shell. 

Manufacturers object to flat beans because they shell less evenly, 
have a greater percentage of shell, do not roast so evenly, and are usually 
evidence of unripeness, or insufl'icitnt fermentation or cank\ss dr>dng. 

Cacao moths should be kept away from the c;icao while drying, or 
their eggs are deposited on the beans, into which the larvae tat their way. 

Probably the most highly appreciated character is constancy of qual¬ 
ity ; careful grading would result in higher market prices. 

W. >S. 0 . 


525. Opium Experiments in Spain (i). 

Bknaiges Dr Akis, C (Prof, at the Higher School of Agricultural JCxperts). 
I ngen i er ia y Construed 15 and lO, pp 127-208, figs 5. Madrid, 1924. 

The author first describes the reasons which led him to take up the 
study of opium and the agricultural difficult'es, and the possibilities in 
Spain of specialising the most varied crops. 

The tests were made by tlie author f om 1015-1918 at the exptriuiei tal 
and demonstiation grounds of the '' (Iranja P^cuela prd<.tica de Atri- 
cultura at Valladolid. The characteristic features of the fiekls are : 
height 700 m., fiequent winds, those fiom the north being cold and those 
from the south-west deprived of moisture ; luinimuni tenqierature from 
— 5 to —6 pC. ; total jirecipitation under 350111111. (in the years 1917-18, 
286 mm.); evaporation 4-8 times the precipitation as estimated by the 
instruments for measuring lainfall. 

In these conditiors tests we^e made on the white opium poppy, Pa- 
paver somniferutn, and on the obtaining of opium. In the viUage of Mojados 
(Valladolid) the opium poppy was already available, as its capsules and 

(i) See R. No. 937 * 1924 . {Bd ). 
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seeds are exported for oil extraction; in Spain opium poppy-seed oil is 
not used. 

The price of opium during the test years was 50-300 pesetas per kg. 
owing to its g*eat scarcity, which induced the author to undertake the 
experiments. 

At first the experiments were made on dry, loose, sicilious soils; plots 
were sown at the end of September. The result was negative because all 
the conditions w'ere unfavourable. Only on one lot, in which the plants 
were slightly j>rotected, did the severe frosts (8 and I2^C.) not have the 
same effects as on all the others, which 
were exiK)sed. 

In the d strict of Mojados the 
opium jKjppy is cultivated in low-l> ing, 
sandy, clay-lime soils. Though dr>^ 
they aie better than those of Granja. 

The subsequent experiments made by 
the author w'ere car ied out on the 
moist soils of Granja. 

After these first trials, the author 
experimented in the moist zone : (i) On 
sandy and very moist soils ; (2) On 
saudy-clay soils. 

1) On sandy and very loose soils. 

— The author describes all the 
rations carried out, commencing with 
sowing on the i5-i() April, until the 
harvest on 17-27 June. Sowing was 
■done in three ways : broadcast; scat¬ 
tering on hilly ground ; in drills on the 
plain. The last ga\'e the best icsults, 
fo.. it allowed cultivation of the soil 
during the growth period, after each 
rainfall, with the light plough patented 
by the author and which he uses for 
his ‘‘ double row system in surface 
dreSvSing for w’heat. 

Incisions were made in the fruits 
one by one (Indian fashion) by hand 
witli small knives (Fig. 93), so that the 
cuts did not penetrate the epicarp. This process is slow and the yield 
is small. Three series of incisions were made : the first gave about 8.48 
kg.kg. of opium per ha.; the second, 5.38 and the tliird, 2.69 kg. The 
opium from the ist incision contained 10.5 % of niori)bia, and that from 
the 3rd, 7 %: 45 % of oil was extracted from the seeds. 

The opium thus obtained was costly and the economic yield of the 
opium poi)py small. 

2) On sandy-clay soils. — These are better than Ihe preceding ones 
for cultivating the opium poppy. The latter was introducecl in the follow- 

[5W] 



Fig 03, •- Opium poppy capsule with 
four tiiaguruil incisions from which exude 
«lrops of opium. The opium is collected 
with small spatulas mid dned in the sun 
in suitable vessels, in which fonu it is 
sent to the market. 
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ing lotation: ist year, peas ; znd. year, opium poppy ; 3rd. year, broad 
beans ; and 4th year wheat. 

Ill tliis test the seed was sown in double rows. There was a distance 
of 50 cm. between the single, and of 70 cm. between the double rows. 
The plants in the rows were about 20-30 cm. apart. The sowing was done 
in March with small drills. The author gives all details relating to : pre¬ 
paration of the soil — manure — watering — thinning-out — gatheiing. 

Unde, the heading “ Means tried for reducing cost of gathering the 
author gives some interesting data. In the first tests, made by means of 
incisions with knives, 39 days of 0 hours each were required for 30 000 
capsules, or 128 capsules per hour, and a period of 175 days per ha. As the 
date of the harvest coincided with that for cereals, labour w’^as scarce 
and dear. 

It was necessary to increase the yield which was done by the adoption 
of straight incisors (in the Persian style) instead of single knives. These 
did not give good results because they cut the capsules only at the tangen¬ 
tial points, and the knives soon lost their edge. The author then devised 
the jointed scarifiers (Plate XLV, Figs. 94 and 95) the knives of which 
adapt themselves to the irregularities of the capsules, and make 5 incisions 
at a time. The scarifier is easily taken to pieces. The knives have a saw¬ 
like edge and hence be come less clogged. With these scarifiers incisions 
were made in the 30 000 capsules in about 70 hours, or 429 capsules per 
hour and about 88 days were required per ha. In gathering the o])ium, 
time to the extent of over 50 % is economised by using .separate recept¬ 
acles, the author however says that the time must be greatly reduced in 
order to make the process of industrial value* 

Conclusions drawn from these tests. — (i) The white Armenian (>f)ium 
poppy grows well in the climate and soils of vSpam ; (2) in the C stil- 
lian table-land (the characteristic features of which are the same as 
those of the Granja de Vallodolid) the ydelds of opium poppy capsules are 
as much as i 500 kg. per ha. In the Granja the following was obtained on 
an average : 17 686 gnis. of opium with 10.91 of ni()q)hia and 1472 kg. 
capsules, with 725 kg. of seed, per ha. ; (3) the inorpliia 5deld from the 
first incision (.scarification) was 11.13 ; (4) in very sandy soils the o})ium 

does not thrive, moisture (in Spain) being indispensable. The best yields 
were obtained on the sancly-clay, and somcwdial limy, soils ; (5) sowing should 
take place as early as possible ; 4-5 kg. of seed should be sown })er ha. 
at a depth of i-i % I ^ layer of farmyard manure or straw and 
a small amount of water favour growth ; (6) spacing varies according to 
climate, and the rows should alw^ays be in the direction of the ]>revailiiig 
winds ; (7) second dressings are alw^ays very advantageous; (8) the jdants 
should be thinned out and superfluous flower-buds nipi>ed off; (o) it is 
advisable to carry out scarification before the fruits lose their blueish co¬ 
lour and become brownish ; (ro) the greatest yields are obtained on calm 
and warm days, hence jdantations should be protected from cold wdnds ; 
(ii) the greatest difficulty with regard to this cultivation in Kuroj>e is 
the obtaining of labour, hence it should be reduced as far as i)Ossible in the 
following way: [a) by gathering as early as possible so that this period 



Plate XIvV. 



1 J<. l.ii.l \\)1U Tnntv»l hi.i'U*- t** tiK imenlnr surface 

t»l ili( wtif-ult'- , u^v<l loi uMkuuj mc'j‘'Um-< . ^'UU view 

In t'u nnxkl '.hown on nulit tin h*rc'iuuier plain •! on tlu'piojection 
• <f thi h.Mi Ml', in ^luh a u.jv iliat llu bla<lc"- athu-l thi'iiisi Ivi's to 
Hn lap-uli 

M'li'‘ nio<Ul on kit i- lu M lx t vv<‘cii tin tliuiub .uvl ninklli rjni.VT . the 
fon tan^i r i- i>laii<l tui tin hick --f Uit‘ liauillv Tin' two unnlcE*\vvic 
inaiif loi tin* < \pt nnu'nt fli’Miihtnl in tlic article 



EiO os, — Tool witli joinUnl bla<U‘s for making nici'^ioiiN in opium ix.i»pv 
cap'iulos ITont view i>t author’s moilel. 
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does not coincide with that of the ordinar^^^ harvest; (b) by reducing 
the number of capsules per ha. and increasing the size and yield by 
selection and the use of fertilisers ; (c) by facilitating harvest operations 
by grouping in double rows with pathways between ; (d) by utilising 
female and child labour, jointed scarifiers, and individual containers for 
collecting the opium, (12) It would be well to study methods for obtaining 
the opium or the morphia only from the newly pulled plant by certain 
physical or physico-chemical processes, without destroying the value of 
the seed. 

The author concludes by drawing attention to the uniformity of the 
product and believes it would be well to form associations for the produc¬ 
tion of commercial standard types, under State control, like tobacco, and 
for the packing in casks and furnishing with a guarantee based on analysis, 
in order that the opium of the West may meet with favour on the market. 

E. M. F. 


Horticulture and Arhoriculture. 

326. The Production of Pineapples. 

Tropical Agricultute, Vol. I, No. 6, pp. 85-86. Trinidad, 1924. 

The article gives a brief account of the pineapple industry, with spe¬ 
cial reference to Hawaii, where in 1903 the output was only 1893 cases, 
whereas the estimated out])Ut for 1925 is 10,000,000 cases. Gieat develop¬ 
ment has also taken place in Florida, Cuba and the Azores. 

Two instances of failure are discussed, the first being that of Florida, 
where the industry was filmost extinguished, although now revived. This 
failure wtis due to exbau.stion of the soil humus and to wilt, or red wilt 
associated with a parasitic root nematode, the attack of the worm perhaps 
being due to plant weakness cau.sed by soil depletion. To avoid soil exhaust¬ 
ion ]>roper cultivation and manuring must be given ; areas wdiich are in¬ 
fested with the nematode can be freed by growing two or three crops of 
Natal grass, and certain varieties of cow peas, 011 the roots of which the 
nematodes cannot live. 

Some years ago a set-back occurred in Trinidad, but in this case it was 
due to inadequate exj^erience in canning and distribution, wnich reejuires 
more knowledge of organisation and more capital than does the production 
of the pineapple. Standardized packing and crating is essential. 

The success in Haw^aii has been largely due to mass production, pro¬ 
paganda and advertising. 

The « Red Spanish )> variety is one of the best for shipping as fresh fruit, 
whereas Smooth Cayenne is the variety most grown in Hawaii for canning; 
in Cuba the Sugar Loaf variety is grown for local use. 

The article concludes with a description of Aiiethods of canning em¬ 
ployed in Hawaii, 


W. S. G. 
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327. Practical Advice on Long Pruning. 

Mkstrk, a. (Director do la I^stacion Kiioldgica de Fclanitx, Mallorca). 
El CulHvadof Moderno, Year XIV, No. 11, pp. 10-11, 3 photos, 2 illus. Barce¬ 
lona, 1924. 

The author describes the object of pruning, systems of pruning, prin¬ 
ciples of plant physiology applicable to pruning, choice of a system of 
pruning, increased yield obtained through long pruning, kinds of long 
pruning of which a trial is recommended, long .spiral pruning, Costet 
long pruning and Floret long iiruning. 

Bearing in mind certain principles of plant physiology the author 
concludes that the object of jiruning is “ to obtain a maximum of fruit 
to the detriment of growth energy, at the same time however maintain¬ 
ing sufficient energy to avoid weakening the stock For this reason 
the choice of the system of pruning cannot be made in a very general way, 
but each stock must be considered individually. Not all varieties lend 
themselves to a particular system of pruning ; long pruning must be ap¬ 
plied on deep soils, and other factors must be borne in mind such as soil 
fertility and fertilisers. 

The following results of tests at the Ijnological Station at Villafranca 
de Panades were obtained by long pruning : 


Xarel-lo Vanefy — grafted on Aramon X Rupeslris No. 9. 


i Short I 
j pruuiii!;' j prumn^ 

I Production Prodvictjon 
I per hectare per hectare 


Ye.ir 


igil 

IM12 

igi3 

i<n4 

1013 

lOI 

1917 

Average 




1^50 ; 

4 <>34 ! 
7 840 : 
7421 I 
4 50*1 I 

7 312 I 
9 006 ! 


5 ‘■171 j 


16 127 
28 34.1 

23 ^>13 

^5 593 
20 349 
22 500 
2 W2I 


21 184 


i 


i 


Notes 


In the year iqii the spring frosts completely destroyed 
the crop on the -hort-pruued lot. On the other 
hand little damage was done to the long pruned 
crop because the shoots were farther from the toil 
Tlic yem 1914 was characterised by drought; owing 
to careful cultivation, long pruning was applied 
without dctiiraent to the stot ks. 

Note the low yield 111 1915 owing to severe attacks 
of mildew. 


Intensive production through long pruning somewhat reduces the 
alcoholic strength of the wines. From the Xarel-lo variety grafted on 
Aramon x Rupeslris No. 9 the alcoholic strengths were : ii.b % after 
short pruning and ii.i % after long pruning. 

From the Suhirat Parent on 1202, the strengths were 12.7 and 11.65 
respectively. 

The author recommends that in each vineyard the vine-grower should 
set aside a small part of the vines, some isolated stocks, for pruning tests. 

Nothing would be lost thereby and on the other hand he might 

I 3 n] 
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Subirai Parent Variety, grafted on Mourviedro x Rupestris No. 1,202 


Year 


if/x <5 

lOH 

ii>io 

i‘>i7 


Average . . . 


Tyong pruning 
Production per hcc tare j Production per hectare 


1 


9 05 ^ 1 

2 <) T 27 

7^01 i 

22 

4 081 i 

10 800 

7 02 <) 

17 121 

8715 


8 jqo 

23 <)8o 

7 

! 

1 

1 - 1310 


Short pruning 


benefit considerably. The GtijoT, Royat, Sylvoz and Casknave, are 
systems of long pruning, but are not advisable, except in rare cases, 
owing to their costly installation and to the necessity of establishing them 
as soon as the vineyard is planted. 

The author lecoirimeiids the Costct-l'lorct and sysiem, 

in preference to those systt^ns in which not all the vineyards can be treated 
in the same way. The ideal of the vine-grower should be to produce high 
yields at a low cost, rather than to cultivate many plants. 

At the Knological Station at Villafranca de Panadt^s, 21,500 kg. per 
hectare were obtained on dry soil. A. M. F. 

J28. Plane Tree Investigations. 

Bkjctzlek R Bt'ilriigc zur Kenutiiis der Gattung Plataiius Botam- 
sches Anhn\ Vol VII, l^irts pp 388-417. KbnigvSbcrg, 1924. 

The author deals chiefly with the differentiation of the various species of 
plane-trees, basing on the dispositions and behaviour of the repioductive 
organs 
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LIVE STOCK AND STOCK BREEDING. 


General, 

329. Damage caused by the Golubatz Fly In Roumania : its Attacks 

on Animals and Man. 

CiREA, T. (Professor of Pathology, Faculty of Veterinary Medicine, Bu- 
carest) and Dinueescu, G. (Veterinary Captain in the Roumanian Army). 
Annals of Tropical Medicine and Parasitologv, Vol. XVTII, No. 3, pp. 323- 
342, plates 3, I map, figs. 8, bibl. Liverpool, 1924. 

Ill Europe, one of the greatest sources of Simulies is the Golubatz 
fly, which, in Yugoslavia, originates from the Departments of Pojare- 
watz and Craina, and in Roumania, from the Banat Departments of Ti- 
mit, Torontal and Caras-Severin. 

From thcvse breeding-grounds, in the spring of nearly every year, 
the Golubatz fly invades some of the Dex)artments of Transylvania and 
Oltenia, in more or less dense swarms. The inhabitantii of these De¬ 
partments are well ac<iuainted with the fly and the means for protect¬ 
ing the livestock, and so the damage is not great. 

But in 1923 two swarms of Simulies left the Department of Caras- 
Severin, and directing their course, one tow’ards the north and the other 
towards the east, invaded 17 Departments of Roumania, or one-eighth 
of the total area of the Country ; at the same time 7 Departments of Yu¬ 
goslavia and 3 of Bulgaria were invaded. An examination of the map 
of the area invaded shows that the fly followed a course at right angles 
to that of the water-ways, which indicates that they were carried by 
the wand. The Simulies are transported shorter distances b}^ accom¬ 
panying the animals they desire to attack. 

According to official information, during the invasion, the Golu¬ 
batz flies in Roumania killed 10,474 domestic animals, viz., 1585 hor¬ 
ses, Oo asses, 10,592 cattle, 28 buffaloes, 915 sheep, 4O0 goats and 2834 
swine. 

In Yugoslavia 1552 animals were killed, and in Bulgaria, in the De¬ 
partment of Widin, they destroyed 1500 animals. The value of the lat¬ 
ter was 63,059,000 lei (i), to which should be added the los-ses caused 
by the cessation of agricultural work wdiich resulted. 

It was observed that the punctures were mortal only during the 
first 4 or 5 days of the invasion : the authors believe that a certain state 
of immunity was established in the animals which had escaped a first 
attack. 

The Golubatz fly settles on the body of the animals, especially on 
the mucous of the natural orifices and on the most delicate parts of the 
skin ; it buries its proboscis dcieply in the skin and remains fixed there 

(i) 800 lei -« 75.15 Fr. francs in 1933 ■» £ i. o, o. 

I5*tl 
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until gorged with blood. The animals bitten start and take to flight, 
enter the water, or go into the stables. Those with a black coat are at¬ 
tacked more than the others. 

The flies are aggressive from sunrise until lo.o a. m. and from 4.0 p. m. 
until the evening; during the middle part of the day and the night they 
remain hidden. 

Blood oozes from the punctures, which, according to their number, 
form bleeding patches of varying extent; when the bites are numerous, 
a hard and painful inflammatory oedema is formed. 

The animals which are severely bitten show symptoms of imminent 
asphyxia and death ensues after a few hours. When the attack is less 
violent, the symptoms are less accentuated, lasting 6-7 dsLys, and then 
death follows. The typical position assumed by the animals attacked 
is the sterno-abdominal decubitus. At the autopsy, congestions and 
degeneracy of tlxe heart, liver, kidneys, etc. are noticed. 

The preventive measures are : on the arrival of the fly, to kc*ep the 
animals in dark tiuartcrs during the day, and send them out to pasture 
or work during th<‘ night. In order to ]>Teveiit the flies from entering 
the stables, burn dung near the door. To protect the aniiuals while 
glazing or at woik during the day, raise smoke round them. 

Dress the most vulnerable ])arts with preparations of absinthe, w^al- 
nut, hazelnut or tobacco leaves, also mineral or vegetable tar with ran¬ 
cid hog’s lard or ordinary hog*s lard. 

As curative measures, massage, poultices of brine or brine and vine¬ 
gar, arnnH)nia lotions, cold baths and ice are u.>ed. 

As internal remedies, the following cardiac tonics are used : infu¬ 
sions of coffee and fox-glove and injections of caffein. Bleeding is also 
resorted to. 

The veterinaiy surgeons state that many animals which had been 
severely stung by the fly weie slaughtered and their meat was consumed 
without danger. 

The authors investigated the attack of the Crohibatz on man, 
and described the general and local symptons, the treatment and pro¬ 
phylaxis. P. D. 

f 

.530. Influence of Insulin and Glucose on Milk Secretion and Composi¬ 
tion. 

NiTZESCU, I. 1 . and Nicoi^iuir, C (Institute of Physiology of the P'aculty 
of Medicine, Roumanian Biological Society, Cluj Section) I, Influence of 
Insulin on Milk Secretion. Comptes tendus des s^avccs dc la SociiU dt Biologie 
ei de ses filiales, Vol. XCI, No. 37, pp. 1462-1463. Paris, 19^4* I^^- Influence of 

mono- and disaccharides, in an intravenous injection, on the composition of 
milk. Ibidem, p. 1464, Paris 1024. 

I. — The object of the investigation is to observe the variations in 
milk composition under the influence of sub-cutaneous injections of insulin. 

The tests were made on two ewes, in full milk, separated from their 
iambs. 

[«•] 
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For more than a month before and throughout the test, the ewes were 
kept on strict rations ; one received i kg. of oats and 2 kg. of dry hay daily^ 
the other, fresh hay ad libitum. They were milked 3 times a day; at 8 
a. ni., 12 and 8 p. m. The insulin was injected sub-cutaneously in the ewes 
at 8 o’clock in the morning, after the first milking ; the glycemia was 
determined in the jugular blood before the injection, and 2 and 4 hours 
after, and the next morning before milking. After 2 or 3 days the 
injection of insulin was re]>eatcd. The test led to the following con¬ 
clusions ; 

(u) Quantity of milk : as regards the first ewe, the quantity of milk 
from the 3 milkings showed about the same variations on the day the in¬ 
sulin was given as on the days without insulin. As regards the second ewe 
there was a slight decrease after the injection of insulin, especially at the 
evening milking ; this decrease seemed to continue the next day, 

(b) Fat : The ]>ercentage of fat, which even in normal conditions 
fluctuates greatly between one milking and another, often show a slight 
increase after the insulin. 

(c) Lactose : The percentage of lactose is remarkably constant on 
the days without insulin. After the injection it decreases, especially 
in the evening milk ; the decrease continues, but to a less extent, the next 
day. It must be observed nevertheless that the decrease is rather slight 
when the hypoglycemia is considerable, and that the lactose is still reduced 
when the degree of glycemia has again become normal. 

(d) Nitrogen in the casein and total nitrogen content of the milk : 
Slightly and irregularly influenced 

(e) Inotganic phosphates : after injection, slight increase of mineral 
phosphate in the evening's ndik , this increase even continues to a 
slight extent the next clay. 

II. — Modifications in milk secretion after intravenous injections of 
glucose and similar compounds. 

The experiment was carried out on the same ewes as in test I, with 
same feed and same times of milking. ()n the third day of the test, glucose 
(30-40 gm. in 100 cc) was injected into the jugular vein the morning 
after the first milking. After 2-3 days ti ere was a second injection 
(60-80 gm. of glucose) and after i or 2 days, a third. The following were 
also injected : levtilose, galactose, maltose and saccharose (1-2 gm, per kg. 
of live weight in 100-150 cc.). 

The quantity of milk and the fat content show the same variations on 
the days of injection from one milking to another as on the other days. 
The lactose undergoes unimportant mo^fications, even during considerable 
hypo^^lycemia or after copious injections of glucose. 

The lactose in the blood is therefore distinct from that of the mammary 
gland. 

The results of tests I and II prove that the mammary gland retains 
an evident autonomy as regards lactose secretion and produces this secre¬ 
tion in a very constant manner in sjnte of wide glycaemic variations. 
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331. Influence of Light Rays on Calcium Content of a Normal Grow¬ 
ing Organism. 

LESNE, E., I'URPIN, R. rncl ZiZINR, P. Comptes rettdtts des stances de laSa- 
ciite de Btologte et de ses filiales, Vol. XCI, No. 37, pp. 1378-1379. Paris, 1924. 

In order to investigate the influence of light on the total calcium con¬ 
tent of a normal growing organism, the authors divided a litter of 6 rats 
into 3 lots : 3 of these animals were subjected, 15 days after birth, and for 
15 minutes daily, to the rays of the quartz-mercury lamp ; the other 3 
rats were used as controls and not subjected to the rays. 

All other conditions were identical for the 2 lots. 

After 30 applications the total calcium content of each lot was 
ascertained, and the following results were obtained : 

I^ot 1 IvOt 2 

(irradiated) (control) 

gni. gm. 


Total weight . . 143 134 

Ca as oxalate (total). 3 684 3 168 

Ca as metal (total) .. ir*)! o.^^o 

Ca per 100 gins of the animal .... 0.865 0.739 


These figures show the eutrophic influence of the rays of the qiiarlz- 
mercuiy^ lamp on the develoj^ment of a noimal gnnving oiganism and the 
j^arallel variations of the total Ca content ; they lead one to foresee Ihe 
successful application of artificial light in the preventive treatment of 
rachitism and a tendency to spasms. P. I). 


^2 The possible Significance of Exose Phosphoric Esters in Ossifi¬ 
cation. 

Robinson, R. d Soamks, K M (Department of Biochemistry and Bxjx- 
rimental Pathology of the Lister Institute) Part. I. The possible significance of 
exosc-phosphoric esters in ossification. Part II. The Phosphoric Esterase of 
Ossifying Oirtilige. The Biochemical Journal, Vol. XVIII, Nos. 3-.^, pp. 740- 
754, 2 plates. Cambridge. 1924. 

Davenport, Kay H and Robinson, R Part III. The Action of the Bone 
Enzyuc on the Organic Phosphorus Compounds in Blood Ibidem, pp 755-764 • 

The phosphoric esterase discovered by one of the authors (Robinson) 
in ossifying bones and cartilages, is found in the same proportion also in 
the teetli, especially of young animals. This enzyme quickly hydrolyses 
the exoso-monophosphoric and glyceroshosphoric isters, liberating phos¬ 
phate-ions. The greatest hydrolytic power however is possessed by the 
liver, spleen and pancreas, while the 1 on-ossifying muscles and cartilages 
are quite deprived of it. 

The optimum Ph for such enzyme is found on a curve between 8.4 and 
9.4 in a zone, tliat is favourable to the precipitation of tri-calcium phosphate 
and calcium carbonate. 
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The enzyme in the bones may be differentiated from that in the pan¬ 
creas, liver and spleen, in that it has comparatively no influence on the 
phosphoric esters. 

The deposit of phosphate of lime in the bones taken from rachitic 
rats and immersed in a solution of exosonioiiophosphate and glycerophos¬ 
phate of lime at yf* with Ph 84-9.4, has been proved by experiment. 
These tests lead one to conclude that the hypothesis that this enzyme 
takes an active part in ossification, is well founded, and prove that it is 
secreted in the osteoblast region and that of the hypertrophic cartilagin¬ 
ous cells. The high Ph might be attributed to some mechanism which 
renders the fluid more alkaline than blood find thus favours the action of 
the enzyme. 

The organic phosphoric compounds soluble in acid existing in the blood 
of various animals, are formed of at least two phosphoric esters, one of 
which is rapidly hydrolysed by the enzyme of the ossifying cartilage and the 
other resists the latter. The quantity of esters thus hydrolysed reaches 
14-36 % of the total phosphorus soluble in acid. 

These esters are in the corpuscles but not in the plasm. ^Vhen the 
bone extract acts on the whole of the blood, it increases the quantity of 
inorganic phos]diorus in the plasm, which probably indicates that tJie esters 
can spread from the corpuscles to the plasm. 

The phospholipin in the blood is not li>drolised by the enzyme in the 
bone. A. F. 


333. Changes in the Chemical Composition of the Tissues of the Her¬ 
ring in relation to Age and Maturity. 

Bruce, J. R (Mirine Biological station, Port Hi in). The Biochemical 
Journal, Vol. XVIII. Nos. ^-4, pp. 469-485, bibb Cambridge, 19-24. 

The author has chosen as a criterion in judging of the age of the 
herring, the winter rings, and has selected for examination examples 
homogeneous as regards sex and maturity. 

It was found that at a certain stage of sexual maturity, the water, 
fat and protein content depend on age, inasmuch as the older fish have a 
lower percentage of water an<l protein and a higher percentage of fat, 

Sexual maturity has the same influence on composition as age. It 
was observed indeed that individuals at the same stage of sexual develop¬ 
ment, arranged according to increasing age, show similar variations in 
the proix)rtion of water to fat and in the protein content, as individuals 
in successive stages of sexual development, but presumably of the same 
age. The older and larger herrings, with a full devel pment of spawn and 
milt have greater nutritive calorific value than the younger fish, even 
when mature. 

The metabolic requirements for the growth of the sexual glands are 
mostly satisfied by the fat reserves of the liver ; the muscular tissue is 
not touched unless for a very short time before spawning. 

The sexual glands also need phosphorus and phosphatic compounds 
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(lecithin, etc.), which are important in the changes which take place in the 
tissues at the time oi sexual maturity. A. F. 

334. Stimulating Influence of Vitamine Preparations on Growth. 

Khizenecky, J. and Podhhadsky, J. (Institute of /ootechnic al Research 
at Bnio, Chekoslovakia). Revue de Zootechme, la rerne des cleveurs, Year 4, 
No. I. pji. 31-3^. graph. Paris, 1925. 

In the authors’ reseaiches on vthex have observed their 
action when above the neces.sai\ nor mal mini 11mm, beyond which patho¬ 
logical troubles begin, th*}’ h.ia* tiled to determine the higher limit, 
the physiological opliinnin ni tiio effects due to an increase of vitamines. 

The iiuantity of ritainme.s in the rations is increased by the aid of 
vitaniino ]>repa!ah«)U'«. t luis rendering it unnecessary to overload the or- 
ganistn with -vape. iluous ([uantilies of nutrient substances 

i.s/ I'csf Made with 6 white mice, including males and females 
of the sanu^ litter, weighing, after weaning, from 3.4 gm. to 4.3 grn. For 
a received rye-bread and wheat and barley meal , they were 

aftevwiirds divided into 2 grou])s of 3, weighing lespectively 

ist group; (.52, 31,80 and 4.50 gms (test group) 

.nici » 3.56 4.19 4.75 » (check group). 

The test grouj) received, in addition to the iibove ration, small 
jncces f»l bread di]iped in a water solution •'! 'he product to be tested. 
Hach mouse thus received about o.o gm, oj dry matter of tliis pro¬ 
duct \yer day. The mice were v\eigheil dail> or ever) other day for 22 
days. 'I'he influence' of the j>roduc1 was shown and caused an increase 
of 32,7 % more than that of the other grouj). 

znd Test. on 4 young male rabbits of the spotted Czechoshjvak- 
ian breed trom the ^<une litter, aged 14 weeks. 

They received oats and green food , 2 of them also had a vitamine 
pro<luct, with which the oats had bt'en moistened, to the extent f)i 5 5 gm. 
per day After the test had been carried vm for 92 days, tlu' following 
results were obtained 
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100.80 
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2 . 07 <‘^ ! 

2.020 I 
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average stimulating effect 

on growth is thus 

50^95 %• 



yd Test : at the poultry farm at Potstyn on poultry of the Bresse 
md Favcrolle breeds, various preparations, Zj, Z^, Z^, being used 
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The groups compared were formed of 5 young pullets and 5 young 
wocks of each breed ; i gm., and later 2 gin., of the products were added 
to the ration per day per bird. 

The feed common to all groups was : 

(1) a mixture of flour wheat bran (V7), crushed maize {^jj) 

and bone and meat |X)wder i^jy) ; one part of the mixture was in the form 
of a paste, the other was dry and given without limit; 

(2) maize meal, morning and evening, in quantities of 25, 35 or 
45 gm. according to the progress of growth. 

Increases in weight after 40 days, in % of initial weight. 


Bressr { KaveroUes 





Cockerels | 

Pullets 1 

1 1 

C(Kkerels ] 

1 

Pullets 

Check . 



1 

1 

192 90 i 

1 

I 

191.67 

168,01 

1 

1 

' 184.24 

I St group tested 

witli 

/i. • 

220.68 

^1795 

^03.53 

228.^7 

2 nd » » 

» 

z. . 

199.08 

204.45 1 

1 .J 06.81 




23. . 

1 

20^.26 

1 

1 207.32 , 

1 

184.01 


Conclusions : 

(1) The product Zj has alw^ays had a stimulating effect on growth ; 
the increased weight of the fowls as comx>ared with those which did not 
receive the product was 25 % for the Bresse cockerels and 23 % for the 
Bresse pullets, 15 % for the Faverolle cockerels and 23 % for the pullets. 

(2) The product did not stimulate growth to a marked extent 
except in the case of the Faverolle cockerels. 

(3) The product Z3 did not stimulate growth. 

(4) The stimulating effect of Z, may be expressed as the decrease 
of time necessary to obtain the same weight ; this decrease, with respect 
to the weight reached by the check group at the 122“*^- day, is 26 and 30 
days for the Bresse groups and 42 and 49 days for the Faverolles. This 
is an economy of feed equal to the strictly necessary ration for 37 days 
on an average. 

(5) The increase in growth due to Z, continues beyond the pe¬ 
riod during which it was given as a supplement ; it is therefore a case 
of a reinforcement of the vital processes and an increase of the nutrient 
exchanges. 

(6) The results cannot be interpreted as the consequence of an 
insufliciency of vitamines in the ration of the check groups, for no path¬ 
ological phenomena took place. 

(7) Similar results in the case of farnj stock other than poultry 
would be of considerable economical importance. 


P. D. 
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335. Antirachitic Properties imparted to Inert Fluids and to Green 

Vegetables by Ultra-Violet Irradiation. 

Hess, a. F. and Weinstock, M. (from the Department of Pathology, Col¬ 
lege of Physicians and Surgeons, Columbia University, New York). TheJout- 
nal of Biological Chemistry, Vol. DXII, No. 2, pp. 301-303, Plates 8, bibl. 
Baltimore, 1924. 

Various inert fluids were irradiated with a mercury vapour lamp, 
in order to ascertain if it were possible, by this means to impart to them 
antirachitic properties. 

The authors found that cottonseed and linseed oil could thus be 
rendered specifically active. 

After irradiation, these oils, at the rate of o.i cc. per day, were 
capable of protecting rats, receiving a rachitigenous diet, from rachitism. 
Consequently an antirachitic factor has been produced in vitro, indepen¬ 
dently of the action of any living organism. The irradiated oils were 
able to store and keep this antirachitic factor for a long period of time. 

Wheat, etiolated by being grown in the dark, possesses no antira¬ 
chitic properties, whereas, when cultivated in the open air and irradiated 
with a mercury vapour lamp, it can protect rats, subjected to a rachit¬ 
igenous diet, from rachitism. 

The same difference as regards their protective influence against 
rachitism was observed in the case of green vegetables subjected to ir¬ 
radiation after being gathered. Green lettuce leaves have no preventive 
properties, whereas after irradiation they possess antirachitic properties. 

This shows that the production of an antirachitic factor is comple¬ 
tely independent of growth phenomena and due to irradiation. Dur¬ 
ing their tests, therefore, the authors have, by irradiation, produced an 
antirachitic factor, both in vitro and in growing plants. 

P. D. 

uo. The Size of Animals and the I.aws of Bergmann and D^p^ret. 

REiNSCH B. Das Dejieret C^esetz imd die Regel von der Kleinheit der 
Inselformen als Sfx?zialfall des Bergmannschen (^setzes uiid ein Brklajnngs- 
versuch desselbeii. Zeitschrift fiir hfdnktrve Absii.immnt?gs mid Vererhitngs- 
lehre, Vol. XXXV pp. 136-155. Leipzig, 1924. 

According to Bkkgmann's law, among animal races the larger types 
live in the colder and the smaller in the warmer climates, the law* being 
based on the principle of the economy of heat in relation to size. 

The law of DI^pj^ket declares on the contrary’ that in the race develop¬ 
ment of the animal kingdom, there is a progressive increase in size and that 
in other w’ords the race lines began with the small ty’pes and finished with 
the large. 

In the author's opinion the law of Dj^:pEret is merely a special case of 
the law of Bergmanv, if allowance is made for the climatic variations bound 
to occur before the third stage of descent is reached. G. E. 
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337- Modification of the Coat in Mammals. 

Kroxing F. (Zoolog. Institiit der Universitat Cottixigen), (Tber die Mo¬ 
di dkabilitat der Saugcrscliecknng. Zettschnft fur mduktive Ahstammungs- 
nnd Veterbungslehre. VoL XXXV. Part 2. pp. 11^-138, 21 illustr. 1 plate, 
bibl I/;ipzig, 1924 

l<\)r investigation of the inliorilauce ot the marking of the coat in 
iiiaiiimals the study of double, exceptional forms, is of great use, from 
the point of view of ascertaining the symmetry of the drstiibution of the 
centres of pigniciitation in this article the conclusion is reached that 
there is usualh' in the case <4 manmials a symmetrical (melamerous) 
arrangement of the centres ol pigmentation in five pairs of centres. 

O. B, 


338. Value of Methods of Milk Testing. 

LAJ^bAUD, M., De IvA t'Ri^('a)XNikRE and Di ffau Dc la valeiir des metho- 
des de controle lailier Revue dc Zootecliuu\ la re^'u^' Heveiirs, Year 3, No 10, 
PP- -239-^47* Paris, I <124. 

The “ Comniission Teclmapic d’Organisation et de Controle du Cen¬ 
tre Natuuial d’Kxpcrmientatioii Zootechnique des \'aulx-de-Cerna\' ' c<ir- 
ried out experiments on the testing of milk to ascertain to what extt iit 
the results agree oi tests made daih, w^eekly, fortnightly, once e.verv llirc^ 
W'ceks, and month h 

The te.st was made on lo cows of ]>ure Normandy breed iioin Uk. same 
farm, ovxm a complete lactation period, of average yield of milk, and kejd 
niider the same conditions, i. e, milked twice a day, fed in the same way 
and looked after by two ecjually capable dairymen 

To avoid all possibilities of variation all animals of vciy high milk 
}'ield were excluded, as were the final periods 1a(i<itions The number 
of samples tested was 5256 ; the quantity ol miJk, tlic iat content, acidity 
aiul density were determined. 

During the test the cows txccivc<l in winter the following ration, 
beets and fine straw" xo kg . oat-straw 7 kg., hay 5 kg.; concentrated 
feeds (bran, groiind'iiut cake and inai/.e gluten) 2-3.5 kg., and in summer, 
from April to Septembet, l)ie> weie pastured, with the addition in Juh', 
August and Septeiiilxu' ot i() kg. of fodder peas jier day 

The lactation peiirxl averaged 263 days, varying from 206 to 363 davs ; 
the yield was slighth over 10 kg. per cow per day during the milking 
ixeriod and 7.3, kg per head per day throughout the year. 

The results were recorded month by month of each day’s tests, then 
lactation by lactation ; the arithmetical averages of each lactation gave 
results which were compared with the arithmetic averages of the samples 
taken each week, fortnight, three weeks and month. 

The extent of variation was thus ascertained for tests made weekly, 
fortnightly, every three weks and monthly, as comjxared with the daily 
te.sts. 

The variation in the averages for the evening is generally greater 
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than that for the morning. The corresponding variation for the day is 
nearly always less than the smallest variations either in the morning or 
the evening. 

Quantity of milk, - The \^ariati<>ns as conipared with the daily 
tests are not proportionally iiighei with the lengthening of the period, 
taking each cow separately. 

The maximum variations ob^e^ved were : 3.53 % for the weekly tests ; 
5.81 % for the fortnightly , 8.1 ^for the 3-weekly (4 times in 10) ; and 
9.95 % for the monthI^ tests ((> times in 30). 

The variations as c()ni])ared with the daily tests are on tlie conliar> 
proportionally greater as the f)eriod increases, taking tlie average results 
for the 10 cows They are : 1.04%. 1.48, 208 and 268%, respectively, 
for the weekly, two-weekly, three-weekly and monthly tests. 

Tliere are two causes of variation which are as ini])ortai]1 as the pe¬ 
riodicity of the tests : incomplete milking and error in weight The former 
dejiends on the conscientiousness and skill of the iiiilkei, the latter is 
I)ractically 1-2 % with the instruments usually em)>loyed There is no 
com])ensatioii, but coexistence of errors, and consequently the daily 
testing of quantity may be no rnoie exact than the periodic test. 

Fat content. - The variations as comparc'd with the daily tests are 
not }>r()portionally greatet as the ixiuhI Itmgthens, taking the average re¬ 
sults for the 10 cows, 

Ma.ximuni vari<i1 ioii'. \ <*d in the case of : 


Tr .1 Cowr. taken ■'tparatcly 


Weekly .... ‘ “o 

l'<)rtnij?hll\ : (164 % 

JCvory woekri . . ... j 13 7 % tiim*- in 10 ) 

f 

Monthly ... , | t>.c> (6 times in lo) 


Averaj^i n valt 
, for un* 10 cowri 

J % 

1 .S; % 
2,^0 % 


The variations due to inconq>k‘te milking and errcjrs in weigjit may 
be considerable. The error in leading by the controller may lx* 2.5 % 
daily for the fat content. 

Acidity, — The variations for the 10 cows, as compared with the 
daily test are proportionally higher as the period increases. The maxi¬ 
mum variation is that of the monthly control, which is above 2 

Density. -- The variations for the lo cows, as compared with tlie 
daily test, are proportionally greater as the period increases. 

The maximum variation is that of the monthly control, wdiich is 
below I %. 

1 \ I). 
[izr 
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33<>. The Horse in Indo-*Ghina. 

Tricard, A. B^tllehn economtqne de VIndochtm, Year XXVII, No. 166, 
III, pp. 20<)-2 30, 6 plale:>. (Reprint uinler separate cover). 

The native horse. — The Indo-Chinese breed of horse at one time 
included a variety of tyi)es possessing a number of common character¬ 
istics, as althou^ the area of French Indo-China is larger than the area 
of France by one-fourth, these different types, belonging to parts of the 
country lying at coii'-iderable distances from each other, have never dis¬ 
played any such differentiation as that which separates, e. g. the ‘ per- 
cheron ' from the ‘ tarbais ’ or the Norman breed from that of the Landes. 

These types half a century ago, constituted pure, although closely 
allied, breeds known as the Cambodia, the South Annani, and the Tonkin. 

At the present day the purebred horses have almost disappeared, 
for apart from the crosses between neighbouring breeds, the foreign ele¬ 
ments, which were introduced through the cavalry horses of the army 
of conquest, and afterwards with the object of improving the breed in 
Indo-China, have brought about modifications of the original character¬ 
istics. Among such elements were Arabs, Bretons. Polish horses, Tarbais, 
Tartar, Landes and Australian breeds. 

It is however ]>osbible to give the outline characteristics of the Indo- 
Chinese horse as for a single t5q)e, as follows : 

Horse of small height (im.15 to im.28). proportioned generally 

on small lines. The strong head is supported on a short thick neck, with 
a bushy mane ; the withers are often thick and ill defined ; the back is 

wide, usually short and rarely saddle shaped ; the loins well attached 

but sometimes concave as a result of too early working ; the croup is 
inclined to sag ; the chest is wide and fairly deep. The barrel is rou.nL, 
the rump and shoulder muscular; the legs, which are often rather short, 
are strong and the extremities delicate and sound ; blemishes are ex¬ 
ceptional, but the hind legs are usually crooked and the hocks are close 
together. 

To sum up, the ty])e a])jjears apart from the height to be a compo¬ 
site of two French ty- es : the Breton type in the forequarters and the 
ordinary mare of the South of France in the hindquarters. 

The coat is usually light, either grey or dun, but there is consider¬ 
able variety owing to the number of crossings. To-day the grey coat 
is less often seen. 

The Indo-Chinese horse jx>ssesses excellent qualities due to his san¬ 
guine temperament and thickset conformation. He is full of energy, 
works hard, resists fatigue well and is at the same time hardy and do¬ 
cile. His agility and surefootedness are remarkable and are comparable 
to those of the mule or the ass. 

As he is a steady worker, he is eminently adapted for hard pack- 
saddle work on the mountain paths. Going at an even pace with re¬ 
latively heavy loads of 50 or 60 kilogrammes, he can accomplish long 
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stages by difficult roads, narrow, slippery and with constant obstacles 
which he scrambles over without attempting to leap. 

• The horse of the country is usually good-tempered but sometimes 
obstinate and capricious. His feet constitute an undeniably strong 
point, as the hoofs practically resist all wear and tear. 

His weakest point, as a sadle horse for Europeans, lies in the height 
and general conformation : his action is not easy, the difficulty being 
increased by the high centre of gravity of the whole mass of horse and 
rider, the seat is insecure and the sad^e is apt to shift from not fitting 
well over the rounded shape of the flank. 

For his build the Indo-Ciiinese horse is remarkable for the rapidity 
of his paces. At his usual walking pace he goes 7 km. an hour ; he is 
besides trained by the native from his earliest years to amble, which 
i.s with him quicker than trotting. It is very exceptional for him to be 
galloped. 

Some degeneracy in the Indo-Chinese horse is noticeable and strong 
hardy horses of 1.25 metres to i.jo in height have become a rare excep¬ 
tion. The decline in num 1 )crs already remarked in the native breed 
does not apply, strictly s^x^aking, to the part of the country where breed¬ 
ing goes on, but to the centres where there is a demand for good horses 
lor ordiiiar>' use. As a matter of fact, production is nearly stationary, 
while the quality has deteriorated and the demand has increased. There 
are evident signs of a want of equilibrium between demand and sui)- 
ply, and at the same time de. eneracy in the breed. The author is mak¬ 
ing a study of the causes of this state of affairs. 

Improvement of breed. - In regard to the improvement of the An- 
iiamite horse, tbeie was a period of careful breeding u^) to rqoo ; from 
that date an experiment was tried of which a very widespread appli¬ 
cation sliould have been made from 1906, by the importing of 450 mares, 
though this im])ortation should have been carried on for a longer 
peiiod ; a }>criod of inactivity followed, the experiments being however 
continued in the x^iinam breeding stations, and since 1920 there has been 
a serious resumption of actraties. 

The pioduction of the half-blood is essential: to arrive at the three- 
quarter breed the half breed is required ; but the obtaining of the half 
breed is not to be considered as an end in itself, it is merely an inter* 
mediate though essential step. It must not therefore be generalised. 
It is the three-quartei breed that must be produced and must interbreed 
in order to fix the type of the tiue improved Amiamite breed. 

The Breed Improvement Council in Indo-China met in October 
1919. It continued work into 1920, and since February’ a report 
has been issued in which the resolutions of the Council were thus for¬ 
mulated : 

1) Import of stallions of the breed known as * Mogods from 
the Regency of Tunisia , 

2) New regulations for the breeding premiums, which are to be 
mainly awarded on results, also formation of the Stud-book ; 

3) Establishment of intermediate stations for Army Remounts, 

[31f] 
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4) Compulsory castration of army horses, and if possible, in the 
country districts castration of the horses not required for breeding; 

5) Annual Agricultural Show. 

The author discusses the following: castration, stallions, premiums, 
transition depots (where colts are kept which have been bought very 
young with the object of eventually being used as Army remounts), shows, 
race meetings. 

The following are his conclusions: 

Is the horse tending more and more to disappear in Indo>China 
with the advent of the motor-car ? More than one provincial chief and 
the higher branches of commerce seem to have lost interest in the horse. 
This attitude of mind must not be allowed to continue. Races, pre¬ 
miums for breeding establishment of transition depots are factors of 
first importance in this sense. 

The high cost of labour will also, sooner or later, make it necessary 
to employ horses for the drawing of carts and drays to which now, as may 
be seen every day even in the towns, men, women and children are har¬ 
nessed. 

The rickshaws will disappear more or less quickly as a result of the 
increasing cost of labour and also as education becomes more diffused. 
They will be replaced by the horse, as may already be seen in the Phi- 
lippines, where the town of Manilla has 6 ooo carriages with two seats 
without taking into account the lo ooo motor cars in use. 

In addition in the event of mobilisation of the forces, Indo-China 
may have to recruit the necessary horses on the spot. 

The efforts made shall prove successful. It is hot as if it were 
a question of introducing a new animal into the country, and difficul¬ 
ties of climate, problems of acclimatisation, or uncertainties as to food 
had to be met, it is simply a question of renewing the breed of hor¬ 
ses, of re-establishing and even increasing the production. Neither high 
prices nor the success of the motor-car enter into the question. The 
two methods of locomotion can prosper side by side in their respective 
spheres. What is wanted is agreement as to the outlook and the main¬ 
tenance of the financial credits required by the programme adopted : 
since 1920 the central Government in the first place, and afterwards 
the local Government of each district, have set aside each year larger 
credit and have shewn themselves very favourably disposed to the adop 
tion of the measures proposed, including that of a transition depot, which 
is the real key stone to any scheme of horse breeding. The future may 
be regarded with confidence. (indo-Chira Corr). 

340. The DecUne in Breeding of Light Horses in Austria. 

Wettengi, (Advisor on Horse-Breeding to the Government of Lower 
Austria). Die Hengstenbewegung in Niederosterreich im Jahre 1924. Dte 
Landwirischafi, Part i, 15. January 1925. pp. 2. Vitmna, 1925. 

In consequence of the reduced demand for light horses, due to the 
increase in the number of motorcars and the disbanding of some of the 
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cavalry regiments, there has been a falling off in the breeding of horses of 
this type, while the breeding of heavy horses has increased. While the 
number of the government stallions of the light horse breeds was reduced 
in the course of the year 1924 from 49 to 39> only 25 mares on an average 
were served The number of the heavy horse stallions rose from 75 to 78, 
serving on an average 34 mares. Out of the 79 private stallions 28 belong¬ 
ed to the heavy horse breeds, 23 were trotting horses, T2 were English 
thoroughbreds and 16 belonged to the different light horse breeds. On an 
average only 14 mares were served by these stallions A small addition 
was made to the number of the government stallions oi the Hoffinger 
type, a small light breed, which enjoys considerable }>opularity. 

H. K. 

341. Effect of Feeding Cabbage and Potatoes on Flavour and Odour 

of Milk. 

Babcock, C J (Assisl<mt M.irkct Milk Specialist, Bureau of Dairying). 
VnHed States Deartment oj ^f^ndtliute, Department Bulletin No J297, pp 12, 
ill 10, graphs \ VVasJiigtoii, D C, 

Results tests made by the Bureau of Dairying at the Experimental 
Farm at Beltsviilc, Md., in order to determine : (a) If cabbage and po¬ 
tato feeds affect the flavour and odour of milk; — (b) how to distribute 
these feeds and treat the milk in order if possible to reduce the effect 
on the milk to a minimum 

In the tests the author used 6 Holstein and lo Jersey cows. 

The animals received as a maintenance ration, in quantities varying 
according to the quantity of milk produced, the following mixture maize 
gluten 100 kg., bran too kg., oats 100 kg., linseed cake 50kg., cotton 
cake 50 kg., and in addition, as much as the animals would take ot 
lucern hay. 

The cows were divided into groups of 4 

1st group: maintenance ration + hay (check). 

2nd group maintenance ration + hay + 15 lb. of cabbage or 
potatoes fed i hour before milking. 

3rd group maintenance ration + hay -f 30 lb. of cabbage or 
potatoes fed i hour before milking. 

4th group : the same as the 3Td group fed immediately after milking. 

Samples of milk were taken from each cow during milking, the milk 
was cooled but not aerated. 

In order to judge of the effect of aeration on the flavour and odour 
of the milk produced by a cow fed as above, samples were also taken of 
the milk after it had been allowed to run over a sttrface refrigerator. 

These tests gave the following results 

The consumption of 14.3 lb, of cabbage i hour before milking causes 
a disagreeable odour and flavour in the milk. If the quantity consumed 
is increased from 14.3 to 24 lb. on an average, the odour and flavour of 
the milk are considerably intensified. 


[ 341 ] 
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If the animal consumes 25 lb. of cabbage immediately alter milk¬ 
ing, the milk has a disagreeable odour and flavour. 

Suitable aeration considerably decreases the odour and flavour im¬ 
parted to the milk by the cabbages and sufiices to eliminate a slight odour 
and flavour developed before aeration. 

The flavour and odour caused by cabbages are slightly less pronounc¬ 
ed in cream than in milk. 

A consumption of 14.8 lbs. of potatoes i hour before milking causes 
a very slight abnormal odour and flavour, rarely noticeable in the case 
of most animals. If the quantity be increased from 14,8 to 29,8 lb, the 
flavour and odour of the milk are not accentuated; 287 lb. of potatoes 
immediately after milking has no effect on the flavour and odour of the 
milk. ' P. D. 

^2. Influence of Diet and Sunlight on the Vitamine Content of Milk. 

bucK, E. M. (Department of Experimental Pathology. Lister Institute). 
The Influence of Diet and Sunlight upon the (Growth-promoting and Anti¬ 
rachitic Properties of the Milk afforded by a Cow. The Biochemical Journal, 
Vol. XVni, Nos. ^-4, pp. 7H)-730, ^ tables, bibliography, Cambridge, 1024. 

The milk from the same cow is subject to remarkable variations as 
regards its anti-rachitic and growth-promoting properties. 

The cow's diet is probably the main factor in determining the growth- 
producing value. When the cow has a diet of green fodder the milk pos¬ 
sesses a growth-promoting value much larger than if fed on dry feed, de¬ 
ficient in fat-soluble vitamines These results are the same whether the 
cow is kept in sunlight or in a dark cowshed and it would therefore seem 
that no conclusions as to the action or otherwise of light can be drawn from 
these exj>eriraents. 

The anti-rachitic properties depend on tlie diet of the cow, and prob¬ 
ably on the degree of illumination to which it is exposed. 

The milk of cows, kept in open pasture, has a marked and high anij~ 
rachitic value, while if the animal is kept in a dark cowshed, it yields a milk 
much inferior from the point of view of its effect on rachitic conditions. 

It is not improbable that the seasonal incidence of rickets among cliil- 
dren has a definite relation to these facts, in so far as the milk would have 
a higher anti-rachitic value in summer than in winter. A. F, 

Influence of Epizootic Abortion on the Milk and Butter Production 

of Normandy Cows. 

Leroy, A. and Recoura, M. G. Influence dc ravortement epizootique 
sur la production laiti^re et beurre des vaches nomiandes. Comptes re^ndus 
des seances de VAcademic d'Agriculture France, Vol. X, No. 35, pp. loq-ioi. 
Paris, T924. 

During an epidemic of infectious abortion the authors had the oppor¬ 
tunity of investigating the irregularities in the milk and butter production 
caused by premature calving of a Normandy breed of cows subjected to 
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irulk testing. The data obtained from tests carried out on 24 animals were 
examined, and the quantities of milk and butter yielded by each in 10 
months were estimated after normal calving on the one hand, and abortion 
on the other. 

The lactation estimates weie corrected to make allowance for the in¬ 
fluence of the date of calving and the age of the cows. After a normal calv¬ 
ing the average yield for each of the 24 cows rose to 3 576 kg. of milk and 
171,2 kg. of butter ; after an abortion, on the contrary, the corresponding 
a^^^^age yield was 3 235 kg. of milk and 117.6 kg. of butter. 

Wliilc the average fat content of the milk was 4.2 % in the former 
case, it rose to 4.4 % for the 24 abortion lactations. 

It seems therefore that after a premature calving due to infection, 
the cows yield a smaller quantity of milk with a slightly higher fat content. 

The authors then endeavoured to ascertain what relation there is 
between normal yields and those after abortion, they found that there 
is little or 110 relation between the ]>eriod of ge.stition and the deficiency 
of milk ])roduciion. 

The following is a summary f>f the conclusions drawn : 

T) Epizootic at)ortion decieUvSes by about 33 % the quantities of 
niiik and butter that can he obtained from a cow during a ])criod of 
noriutd lactation. 

2) The milk yiekls after abortion, for a f)eriod of lo months, ap]>ear 
to Iv in close relation to those found after a normal calving. 

3) The dmation of the ab()rtivc gestation only very slightly affect 
the decrcMses in milk and buttei production during lactation after X)re- 
niature calving. 

4) The effects of abortion can, to a certain extent, be likened to 
thoHi* of li previous lactation continued u]) to calving, without apparent 
nianuuary rest. 

It is perhaps because it causes ]>remature lactation, without previous 
maainiaiv rest, that aborti<»u produces the alKn^'-meiitioned effects. 

r. I). 


The Laurence Sheep Breed : a successful Gross in Tunis. 

(riNiiUvS ka race ovine kagrenec', un croisenient heureux pour la Tu- 
xii.sic. Revue dr .'^ooU'chme, la revue des cleveurs. Year 3, No. 10, pp. .^80-283 
tables 0. Paris, 1024 

With a view to the production of an early maturing, w^ell-formed 
breed, with good quality meat and strong wool, of an improved type, and 
at the same time as resistent to “ Hainra (a solar erjThema caused by 
the action of the sun's rays on animals which have eaten a variety of St. 
John's wort, called hamra ” by the Arabs) as the native breed, Mine. Ta- 
oren6e crossed the Algerian ewe with the Solognot ram, both having a 
white fleece and red extremities. The introduction of a P'rench breed 
was not possible, for, owing to their depigmentation, the various French 
breeds are attacked by liamra. The native Barbary breed with a large 
tail presented many drawbacks: poorness of meat, hypertrophy of the 
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caudal appendix necessitating the intervention of the shepherd during 
service and causing numerous cases of sterility due to the shepherd's 
negligence 

The Algerian Barbery with red extremities " and the “ Solognot " 
were then crossed. The latter is a small sheep, slender and long in line, 
with excellent meat, vigorous, hardy, requiring little attention, and very 
resistent to aqueous cachexy, hornless, with a white fleece having red extre- 
mities and with the skin of the whole body pigmented. The hair on the 
head and limbs is fine, glossy and bright red. The brown pigmentation 
of the skin renders it almost inunune from the attacks of “ hamra 

The Algerian Barbery with red extremities ” is small and thick-set, 
with well-developed horns and white fleece; the head and limbs are red, 
being covered with rough, dull, coarse, pale-red hair. The tail is thin, 
and the milk capacity developed. 

On the whole, the Solognot-Barbery sheep form a homogeneous and 
well-defined group. The animals are about 65 cm. high at the withers 
and weigh on an average 50 kg.; they generally have no horns ; the hair 
underneath and the skin are completely pigmented or pied-red ; the fleece 
is white or reddish-white and the extremities are bright red in colour. 
The fleece is not full, as it stops short behind the nape of the neck, along 
the cervical knot at the juncture of the neck and shoulders and at the 
upper third of the fore and hind legs , it sometimes stops at the neck, at 
the stiflejoint and at the line of the rump, and in exceptional cases covers 
the throat and the larger part of the belly. The fleece is loose, not thick, 
with pointed tufts and dry, uneven, coarse wool ; the weight fomid 
was as follows : 

In 1019, I ^5^ kg, per fleece at the age of 42 month-. 

1920, 1 240 » )• » .> •> » 5 years 

1921, 1.140 » •) ) > '• » 0 > 

1922, i.ojj) » )' » ■> ■ 7 

The animals are quiet, hardy, agile, good walkers and easy to rear; 

their meat is of good flavour and owing to the pigmentation being spread 
all over the body, they are still more immune to the attacks of “ hamra ' 
than the native sheep of which only the extremities are coloured. 

The females are comparatively early-maturing. P. 1). 

345. Goat-Keeping in Malaga. 

Bgana, S. C. (Veterinary Inspector for the Province of Malaga) Netfue 
de Zootechnie, la revue des Meveurs^ Year 3, No. 8, pp. 132-141. Paris, lo-i 1 

The Malaga or coast goat is small (averaging 65-70 cm.) ; tlie he-goats 
are larger, but do not exceed 75 cm. The length of the body from the 
breast to the pubis is 70-80 cm. The head is small, broad, the profile 
straight with a tendancy to convexity. The horns are placed high, straight 
up and curving backwards, forming a perfect arc, the ears large and point¬ 
ed and inserted perpendicularly to the cranium. This goat has a fore- 
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lock, begitining at the ** ciylgiioti and falling over the forehead, and a 
very short beard, which is sometimes absent in the she-goats. 

The shape of the trunk is a parallelograni, the vertebral column is 
straight, slightly saddle-backed and more so in the females than in the 
males. 

The typical form of the udder i.s considered to be globular or pouch¬ 
like ; the juncture of the te\ts shows great variation ; that most preferr¬ 
ed is the union at the hose of the udder and perpendicular to the 
ground Breeders look for an udder rich in glandular tissue, without 
any obstructive ligament extending the udder and increasing its volume 
without increasing the yield. 

The Malaga goat has long hair over the whole of tjie breadth of the 
\Trtebral column and on the thighs ; over the rest of the body the hair is 
soft and short. The ends of the long hairs are generally lighter in colour 
than the rest of the coat. These characteristics regarding covering have 
undergone more or less extensive alteration in consequence of cross-breed 
ing. The coat is light and of varied tones , some animals are black. 

A Malaga .she-goat yields 400-500 litres of milk ; she generally bears 
two kids (in 90 to 95 % of cases). At the time of giving birth the yield 
reaches 3-4 litres of milk per day , with good milkers, well fed and reared 
scientifically, this yield is maintained for 3-4 months ; the yield then falls 
to 1-15 litres, but remains at the latter figure for a long time. 

On small farms the goats are not well fed nor of good type. On giving 
birth they generally >uV*kl 3 litres of milk ; after i or 2 months the yield 
falls to 1 litre per day. 

To ensure a continued yield l)y the herd, the breeding time is divided 
into ] periods 

(ri) tlie early kids at the end of summer or in autunui, the lactation 
period is short ; (b) the nursing " (kids) in December or January, the 
longest jieriod of lactation ; (c) the “ late ” kids, at the end of spring or 
beginning of summer ; average lactation period 

The method of milking is closely related to \'ield , the Malaga goat- 
keepers leave a certain quantity of milk in the udder and do not continue 
milking regularly but with frequent interruptions. They have observed 
that a goat which is c.aptied in milking becomes quickly exhausted jind 
produces less. 

The Malaga goat is bred for its milk. The goat-keeper or Churre- 
tro ” has 20 or 30 she-goats and takes them to the tonm : the large owners 
follow the same system except that milking is done at the farm and the 
milk is carried to the town. 

Feeding is mixed ; the goats eat what they can find out of doors, and 
on returning to the stable receive a ration of broad beans, a feed which it 
has been impossible to replace by maize, carobs, etc. If there is no pas¬ 
ture available the goats are led along the roads and feed on olive and 
eucalyptus branches, lucerne, cactus, green maize tops and agaves,and 
afterwards receive their ration of broad beans. The agave is the best of 
these feeds. Only the ration of broad beans is measure^' »e rest are 
distributed approximately. Many keepers crush the broad Ovuns, which is 
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more economical i about 1-2 kgs. of beans per head per day are fed. Feeds 
being cheap and the milk fetching a good price, profits are large, especially 
for the keeper who sells his produce direct. 

Keepers are not in the habit of letting their goats breed, for the 
rearing of the kids is very troublesome. The best animals produce for 
4-6 years and are finally sent to the butcher. 

The meat is generally sold at a.50 to 3 fr. per kg. The skin is greatly 
valued for making the leather receptacles for containing oil. The open 
skins fetch 3-4 pesetas each (i peseta — i fr. at par), whole skins 6-7 pe- 
setas and buckskins even more. 

The Velez fair is the most important market; a young goat in kid 
is valued at 75-100 pesetas; one-year olds 15-17 pesetas, and choice an¬ 
imals more In judging a she-goat, the keepers only attach importance to 
the udder, especially, to its feel; it must not be pasty and should be 
of a fine pink colour, with prominent veins. P. D. 

346. The Mineral Metabolism of the Growing Pig. 

Richards, M. B., Godden, W., and Husband, A. B. (Kowett Research 
Institute, Aberdeen). The Influence of Variations in the Sodium-potassium 
Ratio on the Nitrogen and Mineral Metabolism of the Growing Pig T/fe Bio¬ 
chemical Journal, Vol. XVIII. Nos 3-4, pp. 650-660, 3 figs , bibliography. 
Cambridge, f9-4- 

The object of these researches is to ascertain the effect of additions to 
the cereal rations of sodium chloride which, according to some authorities, 
increases the rate of growth. In reality the effect is, like that of sodium 
citrate, to promote the assimilation and retention of nitrogen, calcium 
and phosphorus. 

Increased quantities of sodium salts in the feed stimulate the excre¬ 
tion of potassium in the urine, an increase in this respect being always con¬ 
siderable, even after a fortnight of regular administration of the salts. 

The excessive excretion of potassium in the urine is more or less 
counterbalanced by the diminution in the faecal excretion. There is ac¬ 
cordingly only a slight deviation from the normal, even during the i)eriod 
of abnormal urinary excretion. The result of these observations is to 
show that in investigations of this kind it is essential to undertake analyses 
of the faeces and urine at one and the same time, if serious error is to be 
avoided. A. F. 

Poultry, 

347. The Shape and Weight of Eggs in Relation to the Sex of Chicks* 

Juix, M. A. and Quinn, J. P. Bureau of Animal Industry, IT S. Bept. 
of Agriculture). Jcxttnal of Agricultural Research, Vol. XXIX, No. 4, pp. 195- 
201, 8 plates Waslnngton, B. C., 1924 (received in 1923). 

In order to determine the relation lietween the form of the egg and 
the sex of the chick, the length and maxinium breadth of each of 990 
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eggs laid by 24 Barred Plymouth Rock pullets between the middle of 
February and the end of April, were measured at the time of laying. The 
sex of the chicks was determined by dissection at hatching time. 

Of the 990 eggs, 512 produced males and 478 produced females, 
the mean length of the eggs producing males is 55.31 ± o.ob mm. and 
the mean length of the eggs producing females is 55.42 db 0.07 mm., that 
is, a mean difiEerence between the two sexes of o.ii ± 0.09, or a varia¬ 
tion, which is both absolutely and relatively, very slight. If the pro¬ 
duction of each pullet is considered separately, it is observed that among 
13 individuals the mean length of eggs producing males is greater than 
the mean length of eggs producing females, and that with ii other in¬ 
dividuals the reverse is the case. 

The shape of the eggs was determined by the length-breadth index 
obtained by dividing one hundred times the breadth by the length. A 
long and narrow egg has a low index, while a short and broad egg has 
a high index. The mean index of eggs producing males was 75.17 ± 
0.09 and that of eggs producing females is 75.09 dt o.io, or a mean dit- 
terenet* of 0.08 ±: 0.13. 

h'or the study of egg weight in relation to the sex of chicks eggs from 
two different sources were examined : i. eggs obtained from 153 Barred 
Plymouth Rock females mated to Rhode Island Red males ; 2. eggs 
irom 58 Rhode Island Red females mated to I^ode Island Red males. 

The weights of 418 and 226 eggs in the former and latter cases re¬ 
spectively or 644 eggs in all were considered, the eggs being weighed 
daily as laid. 

Of the 418 egg^ from the Barred Plyinoxith Rock females, 347 hatch¬ 
ed and 71 died in shell at hatching-time. 

Out of the 347 eggs hatched there were 190 males and 157 females. 
The mean weight of the eggs producing males was 58.64 ± 0.19 gm. and 
the mean weight <jf those producing females was 58.53 ± 0.21 gni., a 
mean difference of o.ii ± 0.28 gm. 

Out of the 71 eggs whose chicks died in shell at hatching time, 30 
males and 41 females were identified. 

The mean weight of the eggs producing males was 57.56 ±0.44 gm., 
and that of the eggs producing females was 57.82 ± 0.32 gm., i. e. a, mean 
difference of 0.26 ± 0.61. 

Taking the results for all the 418 eggs, the mean weight of the eggs 
producing males is 58.49 ± o 17 gm. and the mean weight of the eggs 
producing females is 58.45 ± 0,19 gm., a mean difference of 0,04 ± 0.25 

Out of the 226 eggs from the second source, the mean weight of the 

producing males is 58.06 ± 0.26 gm. and the mean weight of the 

eggs producing females is 57.2Q ± 0.27 gm., or a difference of 0.77 ± 0.37. 

Taking aU the 644 eggs into consideration the following figures aie 

obtained: mean weight of eggs producing males, 58.24 ± 0.14 gm.; 

mean weight of eggs producing females, 58.01 ± 0,16 gm. 

The mean difference is thus 0.23 ± 0.21 gm. 

In conclusion it may be stated . 
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There is no correlation between the absolute length of an egg and 
the sex of the chick hatched from it. 

There is no correlation between the shajxi of an egg and the sex of 
the chick hatched troni it 

Tliere is no correlation between the weight of an egg and the sex 
of the chick lialched from it. 1 *. D, 

34S. Laying Competition at Klosterneuburg, Austria. 

WiiCNiNOER (Councillor, Technical Adviser on Poultry-l)reeding to the 
Fedenil Ministry of Agriculture and Forestry) Bencht iXtiev die evsten Leistungs- 
prufungeii dev HUhner am Wettlegchof m Klosierneuburg m ersiev Legejahre 1923- 
i924. 31 pages, 11 illustrations Vienna, 1024. 

A poultry farm with special arrangements for laying competitions 
(Wettlegchof) was established in 1923 at Klosterneiiburg near Vienna, on 
the model of the hen-testing stations of a number of other countries, 
for the purpose of ascertaining the laying capacity of hens coming from 
poultry breeding stations, as well as to relieve the majority of breeders of 
the trouble of testing their own hens and to ensure their obtaining the best 
eggs for setting 

The scheme is under the strictest State inspection, wliich covers the 
number and size of the eggs, their colour, the consumption of feed with the 
corresponding return, btoodiness, moulting, etc 

The tests extend over two years and are a])plicd to whole pens, each 
consisting of a cock, six hens and a reser\'e The feeding and general care 
is naturally identical for all the birds Each of the twenty groups on 
which the tests are being carried out is placed in an isolated wooden fowl- 
house, provided with trap-nests in three separable parts, an automatic 
feeder and a drinking trough Along.side of each fowl-house, which is 2.30 
metres long, r.70 metres deep and r.50 metres high at the back and 2 q 
in front, a small covered pen is attached, wliich is open towards the south 
and east and has a run of 70 square metres. 

The report for the first year states that the poullr\ \ quickly be¬ 
came used to their new conditions and to the automatic ifccku and tliat 
the hens lay well even in a hard winter and in cold nesting places, if tliey 
are hardened and have the opportunity of obtain hig the warmth they need 
in the form of food from the automatic feeder. It appears too that the 
size of the run is not of so much importance, ])io\ddcd that the hens can 
find green stuff or insects on it ; on the other hand a small covered shelter is 
indispensable for the days when the weather prevents fowls remaining long 
in the open. 

The results of the lirst year showed that no breed is to be singled out 
as unconditionally the best laying breed and that good and bad character¬ 
istics api)ear sporadically in different individuals of the same breed and 
are even se]>aratel>" inherited. In every pen there were very good, good and 
bad layers, and corroboration of this lies in the fact that the rivalry be¬ 
tween poultry breeders in Austria is still in its early stage. 

It was noticeable that the influence of the weather on the laying 
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capacity was nor marked, a fact which is attributable to the provision 
of a permanent shelter and to the automatic feeder ; and further that brood¬ 
iness interferes more than moulting with the laying. 

The winning breed of the season 1923-24 was a family of white lyeg- 
horns belonging to the Pfannhauser poultry farm at Mitterndorf on the 
Tischa, which produced 886 eggs. A pen from Sulmtal came second with 
861 eggs and a pen of Saxony fowls with 790 third. A pen of Plymouths 
with 300 eggs stood twentieth, while another family of the same breed 
came eighth, a good illustration of the diversity among individuals of the 
same breed. 

The performance of each single hen is naturally also tested and furnishes 
additional evidence that the rate of egg-production is an entirely individual 
characteristic of the bird, and often varies to a quite extraordinary extent 
within any one pen. 

Each pen was kept under test for a year and then returned to the 
owner who can then resume breeding. 

The mixed feed given in the feeder consists of 10 grammes of dried 
yeast, 10 grammes of meat-meal, 5 of fish-meal, 30 grammes of wheat- 
bran, 20 of barley middlings and 4 grammes of charcoal per hen and per 
day. In addition they are fed rations of 10 grammes of maize, 10 of 
wheat and 20 of oats, half being given in the morning and half in the 
evening. The daily consumption on an average is 66.2 grammes from 
the automatic feeder and 50 grammes of the cornfeed. Besides, the hens 
daily pecked over about 48.7 grammes of green feed, turnip tops or 
artichoke. 

The feed used was chemically analysed each month. The average 
content in nutritive material was : 17.05 % albumen, 3.74 % fats, 52.77 % 
carbohydrates. The nutriment ratio was i: 3.6, the number of calories 
328, the starch value 77. 

The cost of the feed per egg was estimated to be on an average 1438 
krone. In the case of individual birds it fluctuated between 1037 and 3328 
krone and the usual market price in the middle of the period w^as 1930 
krone. 

The aggregate weight of the eggs of all the hens was 13,6 % of the 
weight of the feed taken. The White Wyandotes could however produce 
eggs of a weight of 17.4 % of the feed, w^hile the worst pen only accounted 
for 7.3 %. 

The first egg was usually laid on the 286th day. A hen from Alsteirer 
however laid her first egg on the Ii6th day. 

The first egg usually weighed 2.6 % of the weight of the hen on the 
day of laying. The average weight of an egg was 57 grammes. Varia¬ 
tions occurred in the different pens, taking the whole year, of from 52 to 
61 grammes. The white I/eghorns that gained the first place produced 
eggs of an average weight of 56 grammes. 

The general interest roused by this establishment is very marked. 
The monthly reports are regularly published in a number of joiirnals, and 
the President of the Federation, Dr. Michael Hainisch, was present at 
the formal opening. H. K. 
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FARM ENGINEERING. 

Methods of Cultivation and Machines. 

349. New Methods of Cultivating Dry Soils in Spain. 

I. — Quinxaniixa G., Director of the Estaci6n Agron6mica Central 
and of the “ Estacidn de Agricultura General ” at Alcald de Henares (Madrid) ; 
Alfalfa in Beds. Nuevos cultivos de secano en Espaha. El Progreso Agricola 
y Pecuario, Year XXX, No. i, 34 o» PP* 249*252, figs 4. Madrid, 1924. 

II. — Benaiges de Aris C. (Ing. Agr., Professor at the Escuela Espe¬ 
cial de Ingciiieros AgrdnomOvs): The Double-Row System. Boleiin mensual 
de Olivxcultura y elaboracidn moderna del Aoette de ohva^ No. 70, pp. 466— 
470. Figs. 3. Tortosa (Tarragona), 1924. 

III. — Idem, Idem. : The Double-Row System and the Application 
to Olive Plantations. Idem, No. 71, pp. 471-476. Figs. 3. Idem. 

I. — The author had delayed publishing the results of his investi¬ 
gations until they had been confirmed by ex|)erinients carried out for 
several years. In 1917, at the Agricultural Station at Alcald de Henares, 
he sowed two plots of 500 sq. ni., with alfalfa seed from Aragon (Spain), 
perfectly hulled and of high germinative X)ower, in double beds each 30 cm. 
wide, each pair being separed in one plot by a distance of 80 cm. 
(Plate XLVill, fig. 98), and in the other by a distance of 120 cm. 
(Plate XlrlX, fig. 99). In the spaces between the beds the soil was 
tilled by a small one-horse plough during the different stages of growth, 
in order to preserve the soil moisture. This was the first trial of the 
sort made in Spain, and the unfavourable conditions led the author to 
expect that it would be a failure. The soil in which the trial was made 
is rich in phosphorus and potash, poor in lime in the top layer, of 
average content in the middle and rich in the lower layer, and all three 
layers were poor in nitrogen, this scarcity increasing with the depth. 
The average annual rainfall registered at the Station Observ^atory is 
367.5 mm., this figure being obtained by finding the average precipitations 
for the years 1917 to 1923, during which the tests were made. The 
results are given in the following table : 

From the above data and other data relating to the price of labour, 
fertilisers, etc., the author gives a detailed account of the expenditure and 
profit accruing from the cultivation of alfalfa, with the result that an 
annual profit is shown per ha, of 354.79 I^setas in the case of cultivation 
in beds separated by a distance of 0.80 m. and of 343.60 for beds separated 
by a diistance of 1.20 m. Although the difference is very small these 
results are of economic importance. From the annual precipitations util¬ 
ised by the alfalfa for growth, it is deduced that each unit of dry matter 
produced corresponds to 1,591.70 tinits of water. Bearing in mind the 
nature of the soil, transpiration, evaporation, etc., il follows that, to produce 
one unit of dry matter the alfalfa will require of 1591 or 1061 units. 
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Alfalfa cultivat(‘(.l on '(ry <oiI, at the rvciieral A^riculiural Station at .\Jcala de Henarcs (Madrid), 
Beds of o 30 m. ill width distance bttnceu beds o J'o in 






I^IG. <j9 — Alfalf.i ciilliY,ilc<l nn <lry ''oil, u( Ihf ('.cjRtal Agricultural Station .it Alcald 

<lc llciiarcs> (Madrul). 

liccK of o ',(» ni 111 wultli. Iiistaiiec hctwnii luds 1.20 ui 



FiC 100 — Clop ul wheat olitaiiicri on <lry ^oiI, after lej^umiiious^ crop, without fallowinji. 
by the “ double-low hy-.tem ” 

Ihe extraordinary^ (kvelojiiuent of the ears and hij^h gram yitld show the advantages 
f>f the system, wich is liaseil on a suitable crc»p rotation, deep cultivation 111 autuniii, Ire- 
iiueiit an<l thorough surface tillage of the ]>e<ls betw^een the doubU* rows. In spite of leaf 
growth, the passages of 42 cm. in width were not closed in, thus allowing iluriug the whole 
period, the use ot the small cultivator ami the cHective action oi air and light. 






lui - 'l'ln' *'ilouhlt'-nm syslfin ” lo eiol)" 

'‘riiv hic.iKiiiy duvMi ;iiul cleanm}* of the pt»'"-.is;c'' ol |o to cm wide left 

bclwicn tin ni donl»lc r<>u- sown, and tlu lictit cmi tlnin^ np <>t the pi.cut'', Illc^^lsc^ 

the vnld an<l ])reMtve-. ^oil huninlils 

'11u vt nlilation <•! the topl.i>cr<il fh«‘■-. diI siimiilalc*'- nitnlicatioii. (>.^:idjHatjini, the. for- 
nialJon ol kmiI '-nb-tanei ^ an<l the" hlxialKiH ot the muI ilmtcis 



Tie, if)j vSinulc furrovc plough lor the “ ilotitde-rfnv system ” small pattern, <lra\vn by 
one small atinnal lilted with <‘\'tcnsiblc knives lor cuttiiij: \ve*ctU between the plot‘s, 
han<l-we<*<lini; beiti)L‘ thus dispnised with Fitted with other appli.ma's tor brc‘akiiig 
down the soil and earthing up tlie plants 

According to the natiiie ol the soil, Iroin i to i *2 hectares can be ploughed in one day, 
with only one small diaught animal and a boy driver. 
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Results obtain ed hy " Bed ” CutUvaiion 1917-1923. 


Year 


1917. 

1918. 

1919. 

1920. 

1921. 

1922. 

1923. 


Yield of dry alfalfa per ha. 



No. of cuttings 

Bisiauce o. 8 o m. 

Distance 1.20 m. 



Kg. 

Kg. 


I 

460 

420 


2 

1,040 

1,220 


3 

3,480 

3,280 


4 

4,220 

3,900 


! 4 

3,700 

3.580 


5 

3.050 

3,070 


3 

2,400 

2,400 

Average yield 

2,621.430 

2,554-85 


The yield of dry alfalfa, with an average rainfall of 377.5 mm., in the oi3en 
field, the soil depth of which varies from 70 cm. and upwards, will vary 
between the limits of 2,621 and 3,933 kg., on condition that it he 'sown in 
beds and that the intervening spaces he constantly cultivated after the rains, 
and on the appearance of weeds. 

The author then states the advantages which would follow from a 
general adoption of this system by stock-breeders and farmers, whom he 
urges to make a trial of the method b}" which is avoided the cultivating 
land one year and allowing it to lie fallow the next. The expense with 
this S}'stcTn is 01113’ 172 pesetas, whereas for ordinary cereal cultivation at 
least 450 pesetas of working capital are required. 

II. The author describes the two great difficulties wdiich Spanish 
agriculture has to contend with: (1) The low rainfall and its unequal 
distribution ; (2) the absence of humus in the soil, and the imx^ossibility 
of increasing it b3" the addition of manure, owing to the insufficient quan- 
tit}^ produced b3’ the Spanish cattle. The author alludes to the Witdsoe 
method and to gives some of the results obtained from the experimental 
plots on the farm at Valladolid, b3’ the apX3lication of the double-row 
sy^stem '' (Hate XbIX, fig. loo and Plate fig. loi). The yields were, 
from a dr3’ plot : 1st 3’ear : 4,513 kg. of wheat (dry crop) ; 2nd year: 
3,610 kg. of vetch, cut and made into hay; 3rd year: 8,150 kg. of wheat 
after the vetch was cut; and 4th 3’ear: 3,700 kg. of sjiring peas. The 
average 3deld for the four years was 5,ooc» kg. of dr3’ matter jicr hectare. 

The wheat was sown on the “ double row S3’stem in groups of tw’o^ 
rows with a distance of 13 cm. between each, and each group separated 
from its neighbour by a path of 42 cm., to enable the necessar}" tillage to 
be done. The vetch, being cut green, is grown thickly in equidistant rows, 
mixed with 10 % of oats, which serve as a supj)ort. 

The chief advantage of the S3’stem is that the numerous light culti¬ 
vations given to the soil, in order to avoid cixking of the surface, and to 
preserve the soil moisture and destro3" weeds, can, by means of the inter¬ 
vening spaces be carried out with the single-furrow light plough j)atented 
by the author (Plate L, fig. 102) which is economical owing to the light 
draught and low wages of the driver. 

IU9] 
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The water supplied by the rains is less than that necessary to obtain 
the dry matter produced in the crop, but the deficit is made up by the 
" atmospheric moisture or dew. Through the repeated tilling, in the 
double-row system the water received by the plots from the atmosphere 
at the end of the year is of importance, as is shown by Demschinky's, 
Glovinsky's and Kostytcheff's tests. The results of these tests are 
apparently not in agreement with those of American experimenters, if 
it be not taken into account that transpiration and absorption are in 
inverse ratio to the concentration of soil moisture, which concentration 
may be modified by the fertilisrs. Also QuiNTANmEA at the Central 
Agricultural Station has found the considerable reserve of water retained 
by surface cultivation, which reserve, in soils i metre deep, may be as 
much as 280,000 litres. 

The scarcity of organic matter is overcome by introducing a legume in 
the crop rotation, which may be sometime dug in, as is done in the 
rice zone of Valencia, with broad beans, and more often by cutting the 
legume grown and making it into hay. By this method 3,450 kg. of 
wheat per hectare and sometimes still larger yields, have been obtained 
on dry soils. The author cites other results obtained by various cultiva¬ 
tors in Castille, hence it is not a question of experimental trials only, 
since they have been obtained over areas of 160 ha., on shallow, poor, dry 
soil, and on areas 40 ha. in the case of gravelly soil. 

III. — The author recalls the advantages of dry farming '' tillage, 
and cites some tests made by Tunn, ScimoESiNG, Dumikt and DllH3tRiN, 
and shows that the system of “ double-row ” cultivation sufficiently sup¬ 
plies crop requirements in climates having an exceedingly low rainfall. 

This method has also been tried on the “ Colmenares estate (a sub¬ 
urb of Malaga), planted with olives at intervals of 12 m. The soil, is 
clayey, hard, dry and of medium quality. Only the central spaces and 
the passages between were sown, the parts under the trees being left 
(6 ha.) free. Although the trial was made on a comparatively large area 
220 kg. more of wheat were obtained on this olive plantation than on the 
nearest wheat fields. The author gives details relating to this trial and 
recommends a cereal and legume rotation, digging in lime for the cereals and 
suitably fertilising the legumes, and considers that both yields and soil 
fertility will be thus improved. E. M. P. 

350. Rice Growing Without Transplanting. 

JosHi, F. G. (Superintendent, Ganeslikhund Gardens, Kirkc^). The Agric, 
Journal of India, Vol. XIX, Part 11 , pp. 160-163, figs. 2. Calcutta and Eon- 
don, 1924. 

The transplanting of rice is the most costly operation in the production 
of the crop, but has hitherto been considered necessary. 

The author has carried out experiments for five years in which the 
seed was sown directly in the field, being spaced by means of a field 
marker, in order to assist weeding. 

The marker consists of a wooden roller about 12 inches in diameter. 
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in which holes are made to take pointed pegs 7 inches in length; these 
pegs are set at regular intervals in 4 rows along the roller, which may be 
6 feet or more in length. The implement is rolled along and leaves holes in 
the soil for the seeds. This simple implement is quick and accurate. 

The land is ploughed after the previous rice crop and is reploughed in 
preparation for sowing, which is done in May or June. When the lines 
of plants become visible, the field is weeded by means of a simple modem 
implement, like a very light plough. When the water is in the field the 
weeder is again used to stir the land. The i)lants are thinned where 
necessary and those removed are used to fill any gaps. 

The author carried out experiments at two centres and in cultivators' 
fields actual records showed rh it this method of growing rice without trans¬ 
planting does not lower the yield, and reduces the cost of growing by 
about 50 %. W. S. G. 

331. Introduction of Milking Machines into Austria. 

DKinn (Farm-manager). Melkmaschinen mit elektrischem Antrieb. Wiener 
landwirischafthche Zettung, No. 69, one page, 30. August 1924. 

Gutschmidx (Dairy-manager in Aschbach) Die Melkmaschine und ihre 
Vorteile fur die Milcliwirlschaft. Milchwirtschafiliche Zeitschrifty Part 3, 
2 pages, 2 illustrations, 5 February 1925, Year 32, Vienna. 

The author describes the first experiments made in Austria with the 
Alfa milking machine, driven by electric power. The fpUowing are the 
conclusions reached : 

1. Machine-extracted milk is cleaner than hand-drawn and its hy¬ 
gienic condition is better, more particularly as there is no chance of the 
admixture of dirty milk. 

2. Cows do not in any way resent the use of the machine-milker. 
They stand quiet and continue to chew tlie cud during the operation. 

3. Milking by machine takes somewhat longer than hand-milking, 
but on the other hand there is a perceptible lightening of the labour 
involved. 

4. Hand milking is better in so far as the work of milking is in that 
case always an individual operation, in which account is taken of the special 
disposition and habits of each cow. It depends for its success however on 
a thoroughly capable well trained staff of milkers. Where such a staff 
exists the introduction of milking machines is not to be recommended. 

5. On farms where the milkers are only partly trained or completely 

untrained, or changes are constantly being made, and care is taken that 
the separate parts of the machines are kept scrupulously clean and 
thoroughly disinfected, the introdnctioii of milking machines is to be 
recommended. K. 
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RURAL ECONOMICS. 

352. Estate Accountancy. 

DuNi^OP, Prof. W. R. (Professor of Economics, Imperial College of Tropical 
Agriculture, Trinidad). Tropical Agriculture, Vol. I, No. 4, pp. 58-62 ; No. 5, 
pp. 74-78 ; No. 6, pp. 90-92 ; No. 7, pp. 106-110 ; No. 8, pp. 122-125. Tri¬ 
nidad, 1924. 

The author draws attention to the lack of systematic and scientific 
study in relation to accountancy and the actual management of CwStates. 
In a series of articles is given a description of scientific accountancy in its 
application to tropical estates and their administration, the principles and 
methods being explained in detail. 

A long series of very important questions is asked respecting a sugar 
estate, to answer which necessitates a continuous and uniform costing and 
statistical system, based upon sound principles. 

Accountancy may be divided into three sections:— {a) P'inancial; 
(6) Cost; (c) Statistical, although in practice the thiee classes are insepar¬ 
able in a x>roperly managed industry. 

In the second article, the author considers the form of a Balance Sheet 
for a large estate, a medium and a small estate and explains the method 
of double-entry and the distinction which should be drawn between cash, 
capital and other conceptions underlying financial administration and 
management of tropical estates. Examples are given of Balance Sheets and 
various accounts. 

The principles of valuation are considered before dealing with cost 
and value. The value of an estate to a purchaser is its cost to him ; 'when 
placed on the market the price obtained is the market, or selling value 
which is the cost value to the new purchaser. The initial cost remains 
a fixed value, but the owner must know how his capital is apportioned in 
order to ascertain in what proportion each department is responsible for 
interest on capital. 

In a new estate it is usual to take this cost as a basis of value in the 
first instance ; later on, however, some owners adjust cost to market 
value. This is wrong, e. g., on a coconut estate the value of each field 
includes cost of land, clearing, planting and bringing the trees up to 
the point of productivity. At-this point current expenditure on the trees 
begins, and the estate becomes a going concern. Improvement in yield of 
the trees increases the value of the estate, but does not increase its cost. 
Allowance is made for depreciation and additional capital expenditure 
incurred from time to time. 

In drawing up a statement of affairsof a new estate, values are 
assigned to the various assets, the percentage of each is calculated and 
the percentage figures used to divide proportionately the actual cost price. 

It is not desirable to include interest on capital, but to record merely 
the bare cost. 
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Estates are generally capitalised when placed on the market, taking 
as a basis the average profit over a number of years. 

It is essential to divide up an estate into sections, as different sections 
will have different costs and revenue earning values. Since the soil and 
plant are biologically connected, it is convenient to consider each unit 
of soil and plant as a single biological factor. 

As regards machinery and buildings, cost valuation for the different 
items in each class should be kept separate, e. g. labourers' cottages, 
overseer's and manager's house and the main machinery units. 

With refeience to live stock: in the case of working-cattle in the 
tropics, calves at birth aie considered as of no value in cost accountancy. 
In a dairy herd they are a by-product and have no value, other than the 
cost of rearing, whereas, in a breeding herd the cost value of the calves 
at birth is the cost of maintaining the herd. 

Depreciation is the difference between original cost and residual value; 
the rate of depreciation should be placed too high rather than too low. 
The determination of the rate requires a decision as to the effective life 
of an asset. On estates there aie at least four special cases for considera¬ 
tion : buildings, machinery, trees, crop-ratoons. If a tree is killed the valu¬ 
ation of that section must be i educed by the amount the dead tree cost, 
less its depreciation to dtite. In the case of sugar cane ratoons, if the 
plant-cane crop is made to pay all expenses, then 
the ralooiis have no value. But the original cost 
of establishing the field of plant-canes can be re¬ 
garded as ca])ilal expenditure, and if the crop yields 
for five years then the annual depreciation will be 
of tile capital. 

lu the fourtli article of the series the author 
deals with the principles and practice of Financial 
Costing, which are generally applicable to an 
estate, although the examples given have reference 
to coconut production, and specimen accounts of a 
coconut plantation are given. 

An animal statement is clra^^m up of the va¬ 
rious accounts, and the value of the system is 
that a summarised statement of the working and 
financial position of an estate is provided for each 
year. The convenience and value of graphic records 
is illstrated by a jiart of a chart (fig. 103) kept by 
a sugar plantation, which shows the days on which subsoil ploughing 
was done, the acreage and costs. 

Cost-records and finance are discussed. In the usual S3^stem of book¬ 
keeping, wages, staff expenditure and purchases of materials for immediate 
consumption are recorded in lump sums. The author advises more detailed 
records, the selection of accounts and the debit of each with the individual 
costs, so that a curve can be i>lotted of costs throughout the crop finan¬ 
cial year. However, accountancy can be carried to an extreme, but 
it is well to distinguish between capital and current expenditure. 


1 

5 T 



Fig 103. 

y days in tUc week, 
X 4Weeks in the 
year 
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Many managers of tropical estates keep records of wb^t each labourer 
does each day ; of stores bought and consumed; yields of different fields; 
factory costs; rainfall statistics. 

The author gives specimens of headings of the forms and account 
books recommended, including graphic records. 

W. S. G. 
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353. Progress in Home Brandy Distilling in Lower Austria. 

L5SCHNIG (Expert Adviser for Wine-making to the J^ower Anstrimi Cham¬ 
ber of Agriculture). Landwirtschaftliche Beispielsbremiercien der n. 6 Landes- 
landwirtschaftskairuner. Dw LandmrtschafU Part i, pp 2, iUustralioms 2. 
15 January 1925, Vienna 

With a view to encouraging tiie systematic economic utilization of 
all kinds of fruit, and particularly of unmarketable produce such as small 

cracked plums, a brandy still has 
beeti invented by Herr E6sciinig 
Inspector of Fruit-growing, who 
has a high reputation for Iris work 
in improving fruit cultivation. 
This of boiler differs in inanny 
iesi>ects from similar apparatus, 
effects a gieat saving in work 
and results in a product of rela¬ 
tively greater value. The provin¬ 
cial Chamber of Agriculture have 
instituted short courses of one or 
two days’ instruction in the pro¬ 
per use of this apparatus, and in 
J924 nearly 2000 farmers took ad¬ 
vantage of these courses in di¬ 
stilling. 

In the distilleries on the 
‘ L^scuniCt system ' the boilers 
are so constructed that the con¬ 
tents can be tipped out and the 
emptying is thus done quickly. The walls of the boiler and the head are 
cylindrical and vertical, but in order to secure rapid boiling the vessels are 
broad and shallow. The base is curved inwards so as get the full benefit 
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of the fire, and there is a drainer which rests on the floor of the boiler, 
for the purpose of preventing the thicker portions of the mash from 
coming in contact with the hot metal and thus burning. As only the more 
liquid part of the mash comes 
into contact with the heated 
surfaces no stirring is required. 

The head is large and set some¬ 
what to the side instead of in 
the middle so as to make it » 
easier to pour the mash into the 
boiler. At the x^oint where the 
connecting pipe leading to the 
condenser is joined to the head an 
intercalated tin condenser is 
fixed, which condenses the fusel 
oil vapour and thus jn events it } 
from jjassing into the condenser. 

Similarly to ]>revent the 
passage of the fusel oil into tlie 
condenser, the connecting pipe 
is so arranged as to pass at a 
level liigher than the condenser. 

I’articles of fusel oil in a state 105. - hOscHNio’s distillaUon boiler, 

of condensation thus fall back 

into the boiler. The condenser is amply prox)ortioned so as to be large 
enough foi all requirements. At the cutlet an instrument loi determining 
the S]K*cific weight of the biandy is placed, so that it may alw^avs be pos¬ 
sible to lest the strength of the distilled liquoi. The condenser is designed 
on th(' principle of the countercun ent refrigerator and the boiler is fitted 
with a thermometer. 

H. K. 

354. The Olive Industry in Southern Europe. 

I. Crttkss, W. V, (UniversUy of California, College of Agriculture Circular 
No, 278) Olive I’ickling in Mediterranean Coutries. pp. 33, figs. 19, bibliogra¬ 
phy, Berkeley, Cal., 1924. 

II. Cruess, W. V. Preparation and Refining of Olive Oil in Southern 
3$uroi)e. Ibidem, Circular 279, pp. 43, figs. 24, bibliography, Berkeley, Cal., 
1024. 

These publications have been prepared from information obtained 
and observ^'ations made by the author on a recent visit to the olive producing 
and refining centres of Italy, France and Spain. 

The first Bulletin discusses cultural methods, the olive fiy, varieties 
of olives suitable for picking, the French and Greek methods of pickling, 
and concludes with a description of a simple process for drying olives. 

The second Bulletin gives detailed accounts of the olive oil industry, 
viz., statistics as to the total acreage in Italy, France, Spain, Greece, Per- 
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tugal, Algeria and Tunis; picking and transport; crushing and pressing 
equipment and methods followed in the various countries, illustrations 
and diagrams being given of the plant; by-products, such as pomace, black 
liquor and settlings from the oil storage tanks; methods of refining; oil 
standards; packing for transport. W. S. G. 

355. Tambookie Grass for Paper Making. 

Bngi^SH, B. F. South African Journal of Industries', Vol. VII, No. II, 
PP- 745-752 figs. 8. Pretoria, 1924. 

Amongst the South African raw materials suitable for paper making, 
tambookie grass (Hyperhemce glauca Stent) has been prominent. 

An analysis of the oven-dried whole grass gave: cellulose 56-7 %, 
ash in cellulose 0.95 %, ash in grass 6.04 %. 

The grass was pulped on a laboratory scale under the best conditions 
and gave a yield of 46-47 dry pulp on dry grass. The pulp produced 
is light in colour and can be bleached with less than 10 % of bleach The 
yield of bleached pulp under the best conditions w^as 44-45 which com¬ 
pares favourably with that from Spanish Ksparto and is higher than that 
from Algerian Espaito. W. S. G. 

356. The Drying of Rubber; Influence of various Factors in its Pre¬ 
paration ; Tests of Methods of treating the Coagulant. 

DE Vries, O Onderzoekingen overdoojxlroginSwSuelluid van rul)ht*r i liiv- 
loed van verschilleiide bereidingsfactoren , prot^vou over verscliillonde voor 
behandeliiigen van hot coaguluin Archtef war de RiihbercuUure, Year VII, 
No. 3, pp. 95-123 Buitenzorg, 1923 

It is well known that the rate of drying of rubber is very variable ; 
the following are data relating to the principal Ctises presented : 

(1) If the recently rolled coagulant be steeped in a solution of i % 
caustic soda, the rate of drydng degiee is increased, but this treatment has 
a deleterious effect on the quality of the rubber, causing stickiness. 

(2) If rolled in the afternoon, after coagulation, the rubber dries 
more quickly than that which is rolled the next day. 

(3) Soaking in water delays drying , in .sheet rubber the drying 
period is increavsed from 2 to 4 days to as much as 2-3 weeks. 

(4) The thickness of the crepe '' .sheets influences the drying pe¬ 
riod. The rate of drying is also influenced when the rubber is rolled too 
tightly ; the internal portion remains moist so long that slowly-drying 
rubber '' is formed, which may take weeks to dry. In practice, the thick 
edges and corners of the sheets, which remain white and opaque while 
the remainder of the sheet is completely dry, ate simply cut away and 
kneaded up or sold as remnants. 

(5) Pressure greatly retards drying. In the author's tests, on ex¬ 
tracting the moisture by great hydraulic pressure, a coagulant with 15 % 
of moisture is obtained which loses no further moisture in the air. 
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(6) The coagulant, which during this operation has been heavily 
pressed and heated, dries very slowly (7 weeks, instead of 6-10 days). 

(7) Spontaneous coagulation produces a crfepe which dries 
somewhat more slowly than that obtained by coagulating with acetic 
acid. 

(8) By keeping the coagulant some time before pressing, and 
especially before maturing, slowly-dr3ring rubber is produced. All the types 
of rubber which contain a certain quantity of moisture (sheet rubber, 
smoked lumps) give a slowly-drying '' crepe **; in the same conditions in 
which an ordinary crepe dries in a week, a sheet “ crepe dries in 15-25 
days and a smoked lump crepe ** (Java Para) in 15 days. 

(9) Coagulating with alcohol increases the drying period by 25 %. 

(10) Coagulating by heating the latex gives a slowly-drying rubber. 
The diydng period for “ ciepe ** was 13-16 days, while that of the check 
was 4-6 days. 

(11) By adding sulphide or bisulphide of sodium to the latex, dry¬ 
ing is sliglitly retarded. With crepe the difference is small and sel¬ 
dom moie than i or 2 days ; with sheet rubber, if care has not been 
taken to avoid the use of too large doses of these chemical compounds, 
the drying period is increased by some days. 

(12) Coagulating with sulphuric acid produces rubber which dries 
more slowly; it was pro\"ed that the presence of sulphuric acid was the cause 
of the increase of the drying period, as is the cUvSe with sulphide or bisulphide, 

(13) It was found that sodium acetate, which was supposed, on 
account ot its hygroscopicity, to be the cause of slower drying, as also the 
addition of salts of sodium to the latex, does not influence the drying pe¬ 
riod, Rven in excessive quantities it does not exert much influence. 

(14) Coagulating with sodium chloride, or the use of salt-water or 
sea-water for diluting the latex produces a very slowly-drying rubber. 

(15) Alum, or water containing this coagulant, may also be the 
cause of slow dr^^ing. Alum may cause a delay of from 13 to 41 days. 

The author has made a sericvS of tests on the influence of the various 
treatments of the coagulant and has also made investigations to ascertain 
whether there is an}’' connection between the rate of drying and the 
hygroscopicity of the rubber. The results of these tests are summarised 
below : 

Moisture may be reduced by keeping the recently rolled .sheet in al¬ 
cohol or in diluted formalin (i : 10 or i: 100). Keeping it in a 10 % so¬ 
lution of acetic or a 5 % solution of alum slightl}- reduces the diydng pe¬ 
riod, but tliis may be partially or totally caused by the loss in weight by 
contraction when the coagulant is kept in these solutions. 

The length of time that rubber is kept in water increases the drying 
period from 4 to 6 or 10 days, 3 days' steeping causes an extension of the 
drying period of from 5 to ii, or from 4 to 18 days, and a weeks’ soaking 
gives a very slowly-drying rubber; sheets of ordinary thickness take 1 ^-2 
months to dry in the air. 

The degree of dryness is sliglitly decreased by keeping the rubber in 
I % acetic acid, 5 % sulphide or bisulphide of sodium, 1 % chinosol, and 
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9 % caustic soda. By keeping the recently tolled coagulant in a moist 
atmosphere over 'v^'^ater the drying rate is retarded. By keeping it over 
serum dryness may be increased or decreased ; an atmosphere of coal 
gas or carbonic anhydride increases dryness; keeping in a closed bottle 
(in which the oxygen is soon absorbed) gives contradictory results, on which 
further investigation is necessary. By adding formalin to the latex, 
drying is not delayed to such an extent. The coagulant formed from very 
diluted latex may dry as quickly as ordinary coagulant. The coagulant 
drying slowly through being kept in water may dry quickly by being after¬ 
wards treated with alcohol. Subsequent treatment in formalin (i: lo), 

10 % acetic acid, 5 % alum, has little or no effect. A coagulant which 
dries more quickly by being kept in formalin (i: 10) or alcohol, dries 
more slowly after a subsequent treatment with water, but not so slowly 
as fresh coagulant treated with water. Thus, an air-dried sheet dries 
slowly if it has been kept a certain time imder water. 

During treatment (keeping in different solutions or in a bottle) the 
coagulant loses 10-15 % weight, the gieater pait owing to contraction, 
a small part through the expulsion of serous matter. 

Micro-organisms take no part in the ijrodnction of slowly-dr}dng 
coagulant; this phenomenon always takes place in the same manner 
under conditions in winch the action of micro-organisms is absolutely 
excluded (disinfection by boiling, treatment with alcohol, or fonnaliu). 

The hygrosco]>icity of rubber (its content of hygroscopic serous mat¬ 
ter or hygrosco]>ic matter fomied during its prex>aration) influences the 
moisture content of air-dried rubber, but has no api>reciable influence on 
the degree of dryness and is not the detemiining cause oi slowly-drying 
rubber. Rubber which dries nioie slowly is obtained by treating for a 
long period in water, by which tieatment the hygroscopic matter is to 
a great extent driven off. 

The causes ol the slow-drying phenomenon must be in the structural 
changes of the coagulant, or, more exactly, slow-drying is not due to the 
formation of an im}>ervious surface layer, but to a structural change of 
the whole mass. F. C. 


357. Experimental Timber Preservation in Soath Africa. 

^Stephens, H. B. (Forest Department) Sout/t African Journal of Industries. 
Vol. VI, No. 10, pp. 650-656, and Ibidem, Ko. ii, pp 736-744, plates lo. Pre¬ 
toria, 19x4. 

In the first article the author discusses the need for timber preserva¬ 
tion, the agencies destructive to timber, preparations and methods of pre¬ 
servation, and describes the plant at the Experimental Timber Preserv¬ 
ative Station, Pretoria. 

The article shows the increased .service yielded by treated timbers and 
the importance of tests, and describes the open tank and pressure treatments 
and the effects of strength of solution and wood structure on absorption. 
The costs of treatment are discussed and a description is given of special 
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esperiments for the control of boring beetles, white ants, fire, and the 
preservation of mining timbers and railway sleepers. W. S. 0 . 

Animal Products. 

358. Measurement of Hydrion Concentration in Dairy Products witq 

Biilmann*8 Quinhydrone Electrode. 

I^EStER V, (University Institute of Hygiene, Copenhagen). Journal of 
Agrtcultural Science^ Vol. XIV, Part 4, pp. 634-641, figs. 3, tables 6, bibliogra¬ 
phy. lK)ndon, 1924. 

The estimation of the hydrion concentration of milk, cream, whey 
and buttermilk has hitherto presented technical difiiculties, and has been 
open to error, largely owing to the time taken, during which the reaction of 
the milk or other liquid changes. 

The results of a series of experiments on the hydrion concentration 
of various dairy products, in which Biilmann's Quinhydrone Electrode 
and HoBER-HASSEiyBi^cn’s Hydrogen Electrode were employed, were as 
under: * 

The results of the tests agreed, no mllerence being found in the reac¬ 
tion or buffer action of fresh or heated milk. The Hober-Hasseebeach 
method is slow, in consequence of which there is risk of the reaction of 
the liquid changing during the lest. Also there is risk of too high 
values owing to loss of CO2. Biiemann's Quinhydrone Electrode is quick, 
easy and simple and avoids the above sotirces of error. It is especially well 
adapted for titrations, as it allows of a large number of estimations being 
carried out in a short time. 

Details of experiments are given in the article. W. S. G. 

35Q. Oidium v&riicoior^ a New Mould in Milk and Milk Products, 

Proks, J. (Eactological Institute of the Czech Polytechnical School, 
Prague) Le Latt, Year Vol IV, No. 38, pp. 6fo-643. Lyons, 1924. 

The coloured varieties of Oidium mould found in milk and milk pro¬ 
ducts are: Oidium aurantiacum (brick red), Oidium rubrum (blood-red) 
and blue lactic Oidium, 

During the bacteriological analysis of a defective butter, the author 
isolated a mould of the Oidium species which differs remarkably in its 
colouring properties from the moulds of this species hitherto described. 

When cultivated on white curd cheese, the mould reveals the follow¬ 
ing under the microscope; the mycelium forms arborescent filaments 
of a violet tinge. As soon as the mould matures, the filaments develop 
typical oidia at the extremities : they are either rectangular or oval. The 
formation of oidia is very abundant; they have a faint violet tinge. The 
contents of the cells of the filaments and oidia are easily coloured by 
carbol fuchsin ; the membranes are difficult to colour, for they are thick 
and strongly refract light rays. 
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The author then gives the development characteristics of the mould 
in the different nutrient mediums; observation shows that the motild 
changes colour during growth: violet-pink, violet and then blue. 

The Oidium variicolor shows poor development on acid or alkaline 
nutrient mediums, but thri\es better on neutral or very slightly acid 
nutrient mediums; in this it differs from the Oidium lactis, which de¬ 
velops badly on neutral or alkaline nutrient mediums and only grows 
on slightly acid nutrient mediums. 

In spite of the abundant formation of oidia and their easy separa¬ 
tion, this mould is lound very rarely. P. D. 

360. The Freezing Point of Sudan Milk. 

Joseph, A F & Martin, F J. The Analyst, Vol XbIX, No. 682, pp. 240- 
423, bibl Cambridge, 1924. 

The authors have made a cryoscopic examination of cow's milk from 
tropical countries. This milk is generally richer in fat and total solids 
minus fat than that of countries with a temperate climate For this test 
the authors used 51 animals belonging to three different races : Damietta, 
cross-bred Shorthorn and a native breed from the Khartum district. 
Their researches led to the following conclusions as regards the freezing 
point: 

(1) The freezing point of the Sudan cow's milk is practically the 
same as that of cow’s milk from the United States. 

(2) The race " factor has scarcely any bearing regards the freez¬ 
ing point. 

(3) Different portions of the same milking have the same freez¬ 
ing point. 

(4) The lactation period has only a very slight influence on the 
freezing point. 

(5) The freezing point of goat's and ewe’s milk is lower than that 
of cow’s milk, while that of ass s and cow’s milk is the same 

(6) Abnormal results, due to the rapid development of acidity 

in warm climates, may be avoided by the use of chloride of mercury 
at X : 2000. P. D. 

361. Reducing and Oxydising Reactions in Milk. 

Haas, P and Lee, B. (Botcinical Department of University College 
I/ondoji), Further Observations on Certain Reduang and Oxidising Reactions 
in Milk Ihe Biochemical Journal, Vol XVIII, Nos. 3-4, pp 614-020, i figs. 
Cambridge, 1924. 

One of the authors in collaboration with Hiei, had observed in milk 
the presence of a substance with oxidising reactions similar to those of 
peroxydase, which it may be regarded as resembling. To this substance 
the name of “ istase ” was given. Further experiments, however, show 
that istase " and peroxidase, although both possessing the properties 
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of being inactive under boiling and of remaining in the serum, are not 
identic^ and can even be separated. 

In oxidation of the nitrites by the milk, in the presence of acetal* 
dehyde and oxygen the function of the istase is to produce a peroxide of 
the aldehyde: from that point of view, it may be compared with the sup¬ 
posed oxygenase of the oxidase of plants. 

The oxidation of the nitrites accordingly results from the combined 
action of the peroxide thus formed and from the peroxidase and not from 
the action of the istase by itself. A solution containing istase and per¬ 
oxidase, but not peroxide, does not oxidise nitrites, whereas nitrites 
are oxidised by a solution containing peroxidase, but not istase, when 
oxygenated water is added to it. A. F. 

362. Cause and Prevention of Disagreeable Flavours of Butter. 

Gibson, A. L (Professor of Dairy Chemistry, Ontario Agricultural College, 
Guelph). The Chemistry of some Butter Defects. Scientific Agriculture^ Vol. 5, 
No. 2, pp 57-61. Ottawa, Ontario, 1924. 

The author has ascertained that the tallowy flavour of butter is due to 
oxidation, 'which oxidises not only olein, but also the glycerol produced 
by hydrolysis of the fatty matter. 

The oxidation of glycerol produces glycolic acid. 

It should be stated that: 

(i) exposing cream and butter to the simultaneous action of the air, 
light and a liigh temperature, favours oxidation ; 

{2) lactose in a neutral or slightly alkaline medium is highly favor¬ 
able to oxidation ; 

(3) butter made under good conditions, with fresh cream at a 
reasonable degree of acidity, cannot acquire the tallowy flavour through 
the presence of lactose, as lactic acid acts as a slight preservative; 

{4) copper and its alloys, bronze and nickel, as also the salts of these 
metals acting on butter in consequence of the excess of acidity in the cream, 
act as catal;:^ic agents of oxidation. Iron and its compounds favour 
oxidation in the same way, but their action is weaker; 

(5) abnormal alkalinity of cream or butter increases the oxidation; 

(6) casein, in combination with copper and its salts, but not alone, 
facilitates the production of the tallowy flavour and is the cause of the 
pink or brownish colour in the last stages of development. 

The most generally accepted opinion at present is that a fishy flavour 
is caused by trimethylamine, the basal substance of which is lecithin. 
Through partial hydrolysis lecithin gives choline, the oxidation of which 
forms trimethylamine. 

The conditions which favour or give rise to a fishy flavour of 
butter are: 

(r) high acidity of the cream ; 

{2) high salt content of butter; salt intensifies the flavours and in¬ 
creases the solubility of lecithin ; 
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(3) excessive churning of the butter, which increases the air content 
of the butter ; 

(4) the presence of salts of iron and copper which act as catalysers 
in the oxidation of the choline. 

Butter made with pasteurised cream does not so quickly assume the 
fishy flavour; pasteurisation causes lecithin to absorb oxygen, and leci¬ 
thin become less soluble; pasteurisation causes a partial hydrolysis of 
the lecithin and the formation of soluble substances in the buttermilk, 
consequently the lecithin content of butter made with pasteurised cream 
is too slight to bring about the formation of a sufficient quantity of trim- 
ethylamine to produce a fishy flavour. 

The preventive measures against these flavours, which depreciate the 
market price of butter are: 

(1) the use of fresh cream in making butter ; 

(2) the avoidance of completing the process of manufacture by us¬ 
ing chemical or other substances; neutralisers are useless if fresh cream 
is used; 

(3) the pasteurisation of the cream, and if it is desired to obtain a 
certain degree of acidity, treatment with pure cultures ; 

{4) care not to bring the cream into contact with badly-tinned or 
copper receptacles ; 

(5) the avoidance of excessive salting/ 

(6) the avoidance of excessive churning ; 

(7) the utmost cleanliness. P. D. 

363. Cheese Control Experiments. 

I. iBSBN, Chr. H Ostekontrolforsog. 115/e Bcretning fra Forsojskoles La- 
boratonum for Landekonomiste Forseg No. 115, pp. 1-25, tables 8. Copexiha- 
gen, 1924. 

II. Andersen, A. C. and Wincter, J.B. Om Bestenunelse af Pedt og 
Torstosi Ost. Ibidem, pp. 26-66, tables 3, bibliography Copenhagen, 1924. 

I. At a meeting of the Government Agricultural Committee held in 
the spring of 1921 it was decided that the Experimental l<aboratory shotild 
carry out experiments on curd production in order to obtain data relative 
to the fat-content and compounds present in milk which are essential for 
cheese-making, so that cheese-producers may have confidence in the fat- 
content minimum as stipulated in the publication of the Ministry of 
Agriculture of June, 2, 1921. Experiments were made at 8 dairies, 
extending over 2-3 days in the case of each of the 4 kinds of cheese 
(45-30-20-10 per cent, fat in dry matter), and on the basis of the data 
obtained it was decided to publish a table as a provisional report from 
the Experimental laboratory. At the same time it was resolved that 
the Laboratory should repeat and check the experiments under practical 
conditions, for a year. 

In order to explain the figures contained in the provisional table, a 
brief abstract is given below from data relative to cheese having a fat 
content of 45 % in dry matter. 
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Ta 31 <B — fiU consent mkd constituents of Milk for Cheese Making, 45 % 
fat in dry matter, 30 % fat in dry matter per 1000 kg, of milk for cheese* 
making. 


isti in 

whole milk 

ptotem 

In whole 
milk 

fat in 
milk for 
cheese 
making 

whole milk 

sknn 

milk 

butter 

milk 

% 

% j 

% 

kg. 

kg. 

kg. 

4.00 

3 . 3 « 1 

307 

761 

219 

20 

3-90 

3.33 

3.03 

770 

210 

20 

3.80 

3.28 

2 . 9 Q 

781 

199 

20 

3.00 

2,88 

2 69 

893 

87 

20 


The above data show for each of the 4 types of cheese {a) the percentage 
of fat and protein for whole-milk intended for curd-making, (?;) the per¬ 
centage of fat required in ready-mixed milk for cheese making, and (c) the 
amounts of these constituents which should be present per kg. of whole- 
milk, fakim-milk and butter-milk. It may be noticed that the figures for 
the fat content of whole-milk vary from 4.0-3 % fat, below which limits 
the milk from Danish cows very seldom falls. 

In the course of a year 105 experiments on curd-making were carried 
out at 44 dairies in the countr}^, to ascertain whether the figures given 
in the provisional rejjort were sufficiently trustworthy for the practical 
work of the dairies Amongst the various types of cheese the following 
number of curd tests were carried out: 

45 % fat in dry matter 15 test«» 

30 % » » 40 » 

20 % » » » 34 » 

10 % » » 16 » 

From data resulting from the above experiments the figures given in 
Table II were calculated 


Tabi,k II. — Fat content of milk for cheese-making. 



j Fat content of Milk 

I 10 fat in dry matter 

Pat content of 

wholC’iuilk 

4*5 % fat in 

30 % ffti in 

1 

20 % fat in 

tvfct content 

When whole 


dry matter 

dry matter 

dr3^ matter 

ol milk 

«nilk i'i added 

4.00 

i 3.10 

I.G5 

1.00 

0.50 

lo.o 

3.90 

305 

1.05 

I 00 

0.49 

lo.X 

3.80 

3.<>5 

l.fjo 

095 

0.49 

10.2 

3.70 

3.00 

I.^IO 

0 95 

0.48 

10 3 

3.60 

2.95 

i.53 

0 90 

047 1 

10.4 

3.50 

2.95 

1.35 

0.90 

0.47 

10.5 

3.40 

2.90 

1.50 

0.99 

0,46 

10.7 

3.30 

2,85 

1.45 

0.85 

0.45 

10.8 

3.20 

2,85 

1-45 

0.85 

0,45 

10.9 
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It has been suggested that in Table I it would be better to omit all 
reference to protein and to give only the fat percentage required in the 
milk. 

This suggestion has been taken into consideration in compiling 
Table II, which gives the fat content of milk necessary under ordinary 
circumstances for cheese production. The percentage of fat in dry mat¬ 
ter does not fall below the stipulated minimum, but allowance must be 
made in such cases where the quantity of protein is exceptionally large, and 
where unusual methods of curd-making are employed, or where Jersey 
milk is added. Furthermore, it must be taken into consideration that 
cheeses are not always homogeneous. With these reservations the Labora¬ 
tory recommends Table IL As to the three first types of cheese only the 
fat content required in the milk is given, when the whole-milk has the fat 
content stated in the first column on the left. 

As regards cheese with lo % fat in dry matter, data are given on the 
right, relative to the addition of whole-milk, as difficulty has been found at 
the dairies in estimating the fat content by the Gerber method. 

II. When the Government control of cheese production was started 
in 1921, the samples of cheese taken for examination and the chemical 
analyses were referred to the chemical department of the l/aboratory, 
which had in consequence to undertake the determination on a large scale 
of the fat and dry matter in cheese. 

It was recognised that the method usually employed in all laboratories 
for the estimation of dry matter must be adopted, viz., drying on pumice 
of the weighed, broken curd, at a constant temperature of 98-ioo^C. In 
the case of fat determinations, however, the ordinary method of Schmid- 
Brodzynski-Radzlaff (called S.B.R. method) is too slow and expensive 
for large scale examinations. 

It was seen that use would have to be made of one of the so-called 
practical methods which allow of numerous determinations being made in 
more reasonable time and with far less expense, although the result is less 
exact. The choice had to be made between the method of van Gueik and 
that of Cooper, exact fat determinations by the S.B.R method being 
made at the same time. 

The following conclusions were drawn: 

(1) As a result of careful estimations of the fat content of hard 
cheeses it was found that duplicate determinations, only in one case out 
of three on an average, deviate more than about 0.07 and in one case out 
of twenty, more than 0.15. 

The same will be found to ,be the case as regards moisture determina¬ 
tions, except with Rochefort cheeses where deviations of about double 
the above may be found, while the determinations of moisture do not 
deviate much more than those of hard cheeses. 

(2) On the determination of fat in dry matter this variation as re¬ 
gards hard cheeses involves uncertainty to such a degree that, if from the 
average results of two fat and two moisture determinations is calculated. 



the fat cotitent in dry matter, F., a repetition of the detenxniiation under 
the same conditions and on the same sample of cheese will with: 

a probability of 2/3 lie between F + o i and F — o.i 

w » » 19/20 » » F -f 0.2 and F — 02 

» » )) 997/1000 » » F -I- 0.3 and F — o 3 

As regards Rochefort cheese the limits must be calculated at 0.2, 0.4 

and p.7 instead of^o.i, 0.2 and 0.3. 

(3) Each individual cheese proved to be so non-homogeneous that 
considerable differences in the results of testing are inevitable. If the fat 
content of the dry matter in a hard cheese is estimated from two fat and 
two water determinations and the value F is thus found, by repeating the 
determination under the same conditions, but on another sample of the 
same cheese, a result will be obtained the value of which will with 

a probability of 2/3 lie between F -j- o 2 and F —• o 2 
)) » 19/20 » F4-04 »F — 04 

» » » 997/1000 » » » -f 0.6 » F — 0.6 

Rochefort cheeses must be calculated with a variation three times as 
large, consequently with the limits 0.6, 1.2 and i 8 instead of 0.2, 0.4 
and 0.6. 

(4) As a quick method van Gulik's modification of the Gerber 
method is to be preferred to that of Cooper, especially if it is not a case 
of large scale examinations. 

(5) The results of van Giteik's method com]>are very well with the 
results of the S B.R method for cheese with 30-40 % of fat in dry matter. 
With a very high fat content van Gulik’s method on an average shows 
more, in skimmed cheeses, however, less that the S.B.R. method. 

(6) vSimultaneously executed analyses made by the GERBER-van 
Gxjlik method on the same grated cheese sample, will only on an average 
in one case out of 20 deviate more than 0.2. Nevertheless, the Gerber- 
van Gueik’s method must be reckoned to be subject to experimental er¬ 
rors four times as great as the S.B.R. method. 

Provided the ‘‘ fat content in dry matter” in a cheese is found partly 
from the mean of the two fat determinations by the S.B.R. method and the 
mean of two moisture determinations, and partly from the mean of two 
fat determinations of GERBER-van Gueik's method and the mean of two 
moisture determinations, together with the application of the above-men¬ 
tioned corrections, the difference between the two values of fat in dry 
matter will on an average in 

2 cases out of 3 be less than o 4 

16 » » 20 ) n 0.8 

997 » » 1000 » »> 1.2 
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These limits only apply to hard cheeses. The figures for Rochefort 
cheeses must be multiplied by about 1.5. 

The working method of the Government Cheese Control is as follows: 
the taste-sample taken out by the Controlling Authority with a cheese- 
scoop is examined by means of the GERBER-van Gueik method, while the 
more accurate but more elaborate method, will only be employed for the 
cheese-sector cut out in larger pieces, which perhaps may be sent in for af¬ 
ter-control. Deviations as mentioned above between the stated fat con¬ 
tent in dry matter, in respectively the taste-sample and the sector, will 
prove unavoidable, but the experimental error having a double sign, there 
is just as much probability that the examination of the sector-sample 
will give a larger fat content in the dry matter, as there is that it will lead 
to a smaller content of fat in the dry matter, or that it will show a smal¬ 
ler content of fat in the dry matter than that proved by the taste-sample. 

In the case of examination of especially non-homogeneous cheeses, 
wider limits for errors than those stated must be reckoned with. 

(Denmark Corr.) 

364. On the Flora and Preparation Processes of Kephir. 

Sanchez, G. (I^aboratoire el Bioth^apic lactique, Canioti et I^agiiel). 
Le Lait, Year 4, Vol, IV, No. 38, pp. 621-62O, Lyons 1924* 

The author considers that the combination of chemical, physical, 
biological and dietetic qualities which characterise the best kephir, enable 
three categories of species to be distinguished: 

A. Lactic ferments: 2 diplococci and a chain generally formed of 
6-8 rather large cocci. The organisms are Gram positive; coagulate milk; 
the acidity produced is not above 1 % of lactic acid. The curd given 
is of the comparative inconsistency and slight teudancy to crumble indi¬ 
cative of good kephir. The diplococci develop a delicate aroma and the 
chain-form dissolves the casein to a certain extent. 

B. A yeast producing carbonic acid and traces of alcohol; it alone 
ferments milk and docs not cause the slightest flavour of beer. 

C. A special bacillus, similar in prc)i)erties to Bacillus caucasicus. 
It coagulates casein, which is dissolved and peptomsed to a rather marked 
degree. It is mobile and acidifies the surrounding medium. An in-curved 
slightly mobile bacterium, found by the author in kephir grains, seems 
to be related to the Bacillus cacasicus species. 

According to the author, many six^cies found at the surface, or at 
a depth in the kephir grain, must be regarded as taking no part in the 
real kephir fermentation, such for instance as the glaiiy^ lactic strepto¬ 
coccus, a pink torula, yellow sarcinae, various species of oidium, Myco- 
derma aceti, fungi such as Aspergillus, PenicilUum, and sporulating 
organisms such as Bacillus butyricus. 

After isolating some grains and keeping them is strictly pure cultures, 
the author succeeded in obtaining the ferments, which, after mixing in 
suitable proportions were inoculated into milk which had been sterilised 
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by heating to about ioo<>C., the milk being then pouted into flasks which 
had been sterilised in the autoclave. 

These flasks were closed and placed in an automatically regulated 
oven, when a remarkably constant kephir was produced of the the most 
desirable quality. Neither during fermentation nor afterwards were 
any parasitic ferments found, capable of injuring kephir produced direct 
from the grains. p. D. 

365. The Citric Acid Content of Milk Powder. 

StEUAUT, B W. The Analyst, Vol. XBIX, No. 583, pp. 465-467, Cambridge, 

1924- 


In his researches, the author has used Stahre's pentabromaceton 
method and Beau's meicury sulphate method. He observed that the 
citric acid content of milk powders is very high, and equal to about V3 
of the ash. A sample of fresh milk gives 0.158 % of anhydrous citric acid. 
Whole milk powders give an average of 1.16 % and skimmed milk pow¬ 
ders 1.56 %, or together 0.144 % in the milk which has served for mak¬ 
ing the powder. P. B. 


366, General Review of Milk Butter and Cheese in Egypt. 

Azadian, a (Chemist, Public Health Department of Cairo) Annales des 
falsifications cl dis fiaudes^ Year 17, No 192, pp 528-538 Paris, 1924 

In Egypt, cow's milk, buffalo's milk, and to a less extent, goat's milk 
are utilised In the towns the milk is supplied to the inhabitants by three 
classes of vendors : 

(1) The dairies, belonging to Europeans. 

(2) The native vendors, who go round on foot or riding on an ass 
with 2 wooden ve.ssels containing about 25 litres of milk. 

(3) The cowherds who go round witii a cow accompanied by its 
calf, selling the milk from the udder. 

There are also herds of goats, the milk of which is also sold from the 
udder. 

A milk control was instituted by the Public Health Department about 
10 years ago , the Inspector's Office of the City of Cairo carries out this 
work. The samples of milk are taken by the sanitary inspector or by the 
sanitary otinei.'* of the various districts. 

In i<>2j the total number of samples inspected was 1135* <>f which 
800 {77 %) were normal, 95 diluted {9 ^o), 124 skinuiied (12 %), and 26 
diluted and skimmed {2 %) ; a total of 242 adulterated samples, ox about 
23 %. There were also 15 abnormal samples and 75 doubtful. 

The following figures are the results of an analysis of ()i samples of 
buffalo's milk ; each sample is a mixtuie of the complete milking of 6 an¬ 
imals : 





'588 





Hiaimum 


Average 

i 

specific weight. 

1.0294 

1.0343 

1.0323 

Total Solids. 

15.81 

19.75 

17.91 

Fat. 

0.05 

9.75 

7.96 

Solids less fat. 

Q.42 

10.40 

9.95 

Metose. 

4.(>5 

5.19 

4.86 

Albniminoid<t. 

3.57 

4.80 

4.r6 

Ash. 

0.70 

I 0.84 

0.78 

Alkalinity of Ash . . . 

7.2 

9.2 

8.2 

Chlorides. 

0.0 

1 o.ro 

0.08 


The minimum requirement for a normal buffalo's milk is fat 5 % ; 
solids less fat 8.5 %. 

14Q individual samples of cow's milk gave: 



Minimum 

Maximum 

Average 

Total solids. 

9 25 

20 55 

1463 

Fat. 

0.60 

11.00 

5 44 

Solids less fat . . . . . 

7.55 

10 Q5 

9.19 

Refraction of senim at 30® C . . 

30.7 

30 8 

39.94 


It should be observed that these were individual samples and that 
therefore many factors were influential, such as: temperature, age, feed, 
time of milking and especially of feeding The dairy farmer often gives 
the cheapest possible feed, i. e. *' bouza " waste bouza " is an alcoholic 
drink prepared from fermented bread); in good cowhouses, on the contrary 
sesame cake and good hay are fed. 

The minimum requirement for normal cow's milk is: fat, 3 % ; total 
solids less fat, 8.5 %. 

The milk of goats which are led through the streets is always very 
poor and the variation in composition is great, for the feed leaves much 
to be desired. The minimum requirement for goats' milk is : fat 2.50 %, 
total solids, 7.50 %. 

The analysis in general use includes the following determinations: 
total solids estimation of fat content by the Gerbjcr method and refraction 
of serum by the Ackicrmann method; if a contra-analysis is made, Got¬ 
tlieb's method is used for fat estimations. 

Butter : There are two kinds of butter on the market: full cream but¬ 
ter and br^che " butter, which has not such a good flavour and turns 
rancid more easily. The natives use melted butter, “ Samna " or Samn " 
for the kitchen, taking in a stock from February to March for the whole 
year. 

The butter is prepared by the peasants or fellaheen in a primitive 
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way. On being sent to town, it is mixed, melted and the contained water 
evaporated; it is then‘salted and poured into pots and hermetically 
sealed. At the bottom of the cauldron in which the melting takes place, 
a casein product called ** morta remains. 

The butter is mostly made from buffalo’s milk and is white, unless 
it has been coloured with curcuma. When well tuade it is firm and gra¬ 
nular and has a pleasant flavour and smell. 

There are no laws in Egypt regulating the sale of butter, and that 
sold on the market contains a large percentage of water. 


Analysis of buffaloes and cow*s milk in Egypt, 



Buffalo's milk 


Cow's milk 



muimum | 

Maximum 

Average 

Minimum 

Maximum 

! Average 

Zeiss ftt 40** C. . . . 

404 

44.0 

42 5 

40,6 1 

45‘3 

42.9 

Reichert. 

24 5 

37-5 

31 2 

21*3 ; 

31 b 

26.1 

Folcnske. 

r.o 

2 8 

1.5 

I.O 

2.8 

2.1 

Sapoxiihcation . . . . 

218 

235 

229 

213 

237 

227 

Hubl. 

230 

I 

31.4 

24 I 

I 

44,5 

34-4 


Cheese * All kinds of cheese are found on the Cairo market, especially 
the Balkan or Greek cheese 

The cheese mostly made in the Country is the soft white variety. 
Eithei whole milk, or milk parti dly or completely skimmed are used. 
There are several varieties of white cheese, all being preserved in salt 
water: 

(a) the ** stambolli ” : in square blocks of 250-300 gms., or round 
cheeses of 150-200 gms. 

(b) the halum ” : prepared by the fellaheen and containing a high 
percentage of water; 

(c) the '' Damietta ” : in small balls of 30-40 gms. 

The seret, fairly well made, is also sold nearly everywheie. 

There is also a preserved cheese, or ''guibnetmesh ” the white cheese 
is put into earthenware recepta les, milk, salt and Cayenne pepper are 
added, and the receptacles are then closed hermetically. 

Instead of milk, water and a little ** morta ” may be added. 

The hermetically sealed pots are kept at least 6 months; at the end 
of this period they are opened, the quantity for the day’s consumption 
is taken out and a little sauce or mesh ” is added. P. D. 

367. The Preservation of Shelled Egg^. 

COUDIS, C. H La Hacienda, Vol. XIX, No. ir, pp 234-327, figs. 4. Buffalo, 
N, Y., U S. A, 1924. 

The author considers that about 20000 million eggs are produced 
annually in North America, of which many are spoilt in transport, through 
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e3q)osure to the weather and the treatment th^ ttndergo before consump¬ 
tion. The author then mentions the great value of this complete food " 
owing to its content in protein, vitamines, fats and mineral salts. 

Dr, M, E. Pennington (of the Food Research laboratory) was ap¬ 
pointed by the United States Government to carry out investigations for 
the purpose of avoiding this loss, and concluded from experiments made 
by Titman that the best means of preserving eggs was to ^ell thenn while 
fresh and keep them in cold storage. 

This process is being developed on a large scale by Titman at Boston. 
Large quantities of fresh eggs are received daily, especially in spring and 
summer. They are all examined with special ovoscopes by means of 
which it can be ascertained whether they are good or not. Those 
rejected are sent tlirough tubes to the lower floor of the bxiilding. The 
good eggs are sent to the shelling room, which is kept at a tem¬ 
perature of iqpC Each opeiator shells 6,000 eggs daily ; the factory 
can prepare and pack 500000 daily As .soon as the shell is broken 
the contents are poured into antiseptic basins, again examined and all 
those which are unsound are rejected, and the leniainder are poured 
together into receptacles which, as they are filled, are sent to an electric 
mixer. A uniform and homogenous liquid is formed and poured into 
30-lb. tins, which are immediaiel}^ sent to the refrigerating rooms 
where they are kept at a temperature of — 22 ^C The installation of 
the establishment is supplied with all kinds oi disinfectant material, 
refrigerator wagons, elevators, etc E M. F. 


PLANT DISEASES. 


Plant Parasites, 

368. Field and Forest Plant Diseases, especially those of Plants Gulti-> 
vated in Belgium and the Belgian Congo. 

Marchai, E El^icnls de Pathologic vcg<^tcile appli<ju<^e 4 I’Agronomie 
et a la Sylviculture (Bibliothequc agronomiqiK btlge. No i) One Vol, octavo, 
of XVI + 312 pp., with 148 figs in the text J Duculot, Gembloux, 1925 

In this book, intended for general use but wiitten on a scientific 
basis, the author, who is a Professor at the Agricultural Institute at Gem¬ 
bloux and also Director of the Government Station of Phytopathology 
situated in the same town, proposed not only to summarise the progress 
made up to recent years in Plant Pathology in Europe and still more in 
the United States of America, but also to bring together for the first time 
in a hand-book descriptions of parasitic plant diseases and the non-para- 
sitic or physiological diseases which more especially attack field, garden, 
fruit and forest plants cultivated in Belgium and Belgian Congo, without 
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however omitting matters of interest fxom a ph3rtopathological point of 
view in other countries. 

The book is divided into three parts: In the first part, after having 
treated of parasitism and parasites in general, as well as of various prevent* 
ive means adopted against the latter, the author passes in review succes¬ 
sively the principal species of Bacteria, Mixomycetes, Fungi, Algae, Li* 
chens and Phanerogams living as parasites on cultivated plants, includ¬ 
ing the following: cotton, cocoa, hevca^ palms (coconut, elaets, phoenix 
chamaerops), coffee, tea, sugarcane, etc. In the appendix to the study 
of the parasitic diseases of plant origin, the more important virus di¬ 
seases to which tobacco, tomatoes, sugar-cane, etc,, as well as the potatoes 
are subject, are examined. 

The second part deals with the more important non-parasitic and physi¬ 
ological diseases attributed to environmental factors, such as soil, light, 
heat, atmosphere (and in particular, owing to the presence of sulphurous 
anhydride, in addition to acids and various matters, dusts, generally of 
industrial origin), meteorological factors, and lesions from various causes 
determining the total or partial loss of some tissues or organs of the plant. 

The last part consists of a series of tables based on external charac¬ 
ters, which enable one to determine the parasitic diseases of plant origin 
which are mostly found on plants cultivated in Belgium and the more 
important plants, from an economic jioint of view, of the Belgian Congo. 

A detailed index of the contents of the volume is given G T. 

360 Sclerot/um monohisium n. sp., a Maize Parasite, in Morocco. 

MaresquEixe Sur un Scleyottum parasite dii inais Revue de Pathologic 
vdgHale et d*Entomologie agncole, Vol XT, Part 2, pp. 156-159, Pig i Paris, 
1924. 

During the latter part of the summer of 1923, the Institute of Plant 
Pathology at Paris received fiom Rabat (Morocco) a fragment of corn¬ 
cob attacked by an unknown disease the centre of the cob was full of 
black granules, which had spiead along the vascular bmidles and the 
disease was recognised b> the author as sclerotiiuii. P'lom a culture of these 
were quick!}" and iej)eatedly obtained a d<hcat< mycelium and numerous 
sclerotia, in appealance identical with those found in the cob. The attempts 
to inoculate rnaize and other cereals gave negative results. 

The authoi considers the cause of the disease to be a neu sj>ecies of 
SilcroUum, to which he gives the name ot SlI. monohisium from the fact 
that it differs from other species of Sckrotiim m having a distinctly 
homogeneous structuie, that is, without any separation into an external 
cortical stratum and an inner medullaiy mass. G. T. 

370. Bacterium sp. and Coccus sp. injurious to Beans in Costa Rica. 

PlCADO, C. Une tnaladie des haricots (Association bact^enne parasitaire 
d'esp<k:es autagouistes en vie libre) Revue de Pathologic vigHak et d'hntomo- 
logie agytcole, Vol XI, Part 2, pp 150-155, Tables 2 Paris, 1924. 

Bean crops are often severely damaged in Costa Rica by a disease 
known locally as hielo(ice), because it is popularly supposed to be 
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due to a sudden fall in temperature. When the disease is Of an acute 
character, the plants wither and die from day to day ; at other times the 
plant survives, but has a poor appearance and yields little or no fruit. 
The disease is characterised by dry scars resembling bums, situated in 
those parts of the stems which are underground; sometimes there is a 
single scar equal in width to the stem; in other cases there is a large 
number of small brown spots. The disease may be examined when the 
crops are gathered. The plant, on being pulled up from the ground, 
breaks off at the level ot the scar, where the whole parenchyma is disorganis¬ 
ed. In longitudinal sections of the stem the vessels are brown in colour 
for a length of some centimetres. 

An examination of the sap of the diseased tissues reveals the presence 
of two distinct bacterial forms {Bacterium sp. and Coccus sp.), of which 
cultures have been made and isolated. 

Tests clearly proved that Coccus sp. may be associated with Bacte-^ 
rium sp. in the spontaneous or experimental disease (direct inoculation), 
but that only Bacterium sp. can cause the disease, which should therefore 
be considered as the pathogenical agent of the disease. Purthcr tests 
showed that Bacterium sp. and Coccus sp., awSvSociated as parasites, become 
antagonistic in their independent existence in the soil, and that the 
Coccus sp. destroy the Bacterium sp. 

It is sufficient to contaminate the bean seeds before sowing with 
Coccus sp. in order to destroy the pathogenical agent {Backnum sp.) and 
prevent the disease fiom breaking out. 0 . T. • 

371. Sclerotium §p. injurious to the Sugar Beet» in Morocco, , 

Barbier a. M Sur iSie alteration de la betterave causce par im Sclero* 
Hum, Revue de Pathologic vigStale et d*Entomologie agncole, Vol. XI, Part 2, 
pp. 160-163, Table i. Paris, 1(^24 

Sugar-beet roots, sent in June, 1923, from Rabat (Morocco), to the 
Station of Plant Pathology at Pans, showed small black excrescences, 
mostly situated on the Ime of insertion of the roots. 

Section of the diseased parts reveal small groups of sclerotia in the 
upper tissues of the parasite. 

In culture, thesje sclerotia develop a mycelium, from which new scle¬ 
rotia soon fonn. 

From the form of the sclerotia, the fungus which appeared on the 
sugar-beet in Morocco resembles ScleroUnm Oryzac Catt. and differs, on 
the other hand, from Scl. Rolfsti Sacc. and Sd, cepivorum Berk. G. T. 

372. M&uginiella Scaettae n. gen. and n. sp.» a Hyphomycete in¬ 
jurious to the Date Palm, in Cyrenaica. 

Cavara, F. Flonil atrophy in the Qytenaic^ Phoenix dactylifera 
Refidicofiti delle sedute della Realc Accade^nia Istazioucile det Eiucetf Vol. i, 
ist session, Part 2, pp 65-67 Rome, 1925. 

During the spring of 1924> in some palm groves in the neighbourhood 
of Bengasi (Cyrenaica) arrested growth was noticed in the male infloTcscen- 
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ces of Phoenix dadyUfera, the spathe failing to open, or the flowers being 
scompletely atrophied, whence it was impossible to utilise the inflorescences 
themselves for the practice of artificial pollination. 

Under a microscopical examination the secondary axes of these in¬ 
florescences appeared cloudy white in colour over the whole of the upper 
portion, with blackish spots disseminated with white tufts in the lower 
portion. Large blackish spots were also observed on the principal axis. 

The white down which mostly covered the extremity of the secondary 
floral axes, showed under the microscoi^e the presence of conidia belonging 
to a hyphomycete, considered by the author to be the cause of the floral 
atrophy of the date palm. The parasite has an endogenous mycelium, 
and though cultivated in various media, produced no other form of re¬ 
productive organs than the conidia directly inserted in the mycelium, 
which, on maturity are set free in the usual manner. This parasite, 
according to the author, belongs undoubtedly to the Mucedineae and in¬ 
cludes a genus {Mau^f^imeUa) and a species (M. Scaeitae) new to science, 
described in this preliminary note and of which the respective Latin 
diagnoses are given. G. T. 

37^ Coryneum sp., a Melanconiacea injurious to the Japanese Chest¬ 
nut. 

Dufrenoy J. and CAUDmB.\u M, Sur une maladie causae par un Co- 
fyneum nouveau. Revue de Paihologie vdgStale et d*Entofnologie agncole, Vol. XI, 
Part 2*, pp 164-167, Tables 2. Paris, 1924. 

In the Department of Ard^he, at Levada, some trees remaining over 
from a large nursery of Japanese chestnuts, transplanted in their seventh 
year and now about 25 years old, show longitudinal streaks on the trunk, 
of a somewhat different colour from that of the rest ol the bark, and bear¬ 
ing pustules. These streaks continue above the bifurcations of the laiger 
branches. The smaller branches of these trees are almost all stripped of 
their leaves, and show here and there clusters of black pustules, almost 
circular at first, afterwards ellipsoidal, also, there is a swelling of the outside 
bark 

Sections made in the bark on a level with the pustules reveal the 
existence of a stroma bearing conidia of a Melanconiacea {Coryneum) not 
Specifically determined by the authors, but considered by the them to be 
new. It is different from the various s|)ecies of Coryneum hirlherto 
described as parasites of the chestnut,, both in Euro]>e and America. 

G. T 

Ammal Enemies, 

374. Isobremia kiefferi n. sp., a Dlpteron parasitic on Aphides in 

Jugoslavia. 

VoxTK^SSOVi'rc, P. Observations biblogiqucs sur un Diptere, Jsobremia 
kteffen n sp., panisite des Pucerons. Comptes rejidus des seances de la SocUU 
de Btologte et de ses pltales, Vol. XCII, No. 5, pp. 357 - 359 ^ Paris, 1925. 

The author, who has carried on research work in the laboratory of 
the Entomological Institute of the University of Belgrade, reports hav- 
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ing observed the Dipteron Isobremia kiefferi n. sp. a$ a parasite on the 
rose aphides {Macrosiphum [Aphis] rosae and Myzus rosarum)^ 

of the aphis of Sonchus {A phts [Macrosiphum] sonchi) and of certain other 
unspecified aphides. 

The genus Isobremia Kieff previously contained only one European 
species, I, sonchi Kieff,, the larvae of which are external parasites of 
A phts sonchi. 

The female of the new Dipteron lays her eggs on the parts of the 
plant which have been attacked by the aphides, either close to or ac¬ 
tually among them, or even on their bodies The larvae at once find 
an aphis and fix upon it, preferably on the ventral side of the thorax 
but also frequently on the abdomen and in that case also alwa5’^s on the 
Ventral side. The aphis attacked by a larva makes no reaction; it is 
paralysed or destroyed by the poisons passed into the system by the larva 
after fixation. The author has frequently been able to observe in na¬ 
ture three or four very small larvae of the Dipteron attached to the same 
aphis. The dead aphides do not differ as a nile from the healthy, ex¬ 
cept that the skin appears to be slightly wrinkled. 

An account is given of the biological observations made of the later 
stages of the development of the Dipteron, and the author further states 
that a certain number of larvae of I. Ktcfferi were infested by the 
Hymenopteron Proctoirupts Synopeas rannis Walk, the larvae of wtiich 
are iuternal parasites. G. T, 

375. Protapanieies marquesi n. sp., a parasitic Hymenopteron of Pa- 

piiio Attchisiades capys, a Lepidopteron injurious to the Orange 

in Brazil. 

De Azevedo Marques huiz, A Vespa versus lagarta, Chacaras e Qmntaes, 
Vol. XXIX, No. 2, pp 109-110, Table 1 S Paolo, 1924 

In May, 1923, at Rio de Janeiro, the author found a small hymenop¬ 
teron which Dr J Biu?rrHKS, to whom he hud submitted it for classification 
recognised and described as a new species under tiie name ol Protapanicles 
marquest. This, according to the author’s obseixMtioiis, is an effective 
endophagous parasite of the cateipillar of the Lepidopteron Papiho ancht- 
siades capys Hubner, which is very injurious to the orange, and attacks 
the leaves at various seasons of the 3’eai 

The discussion on the new hymenopteron bv Dr. BrIuTULS is given. 

G. T. 

576 Metadrepana andersoni ti. sp., a Microlepidopteron injurious to 

Coffee inf Kenya. 

Tams, II T. Description of two new species of the genus Metadrepana 
(Dvepamdae, Lep) Bullekn of Entomological Research, Vol, XV, Part 3, 
pp. 289-^91, figs 4. London, 1925. 

A description of Metadrepana andersoni u. sp., the caterpillars of 
which, in 1922, m the Colony of Kenya, injured the coffee-plaut by strip¬ 
ping it of its leaves. 





M, pallida^ collected ia Notthem Nigeria, is also described as a spe¬ 
cies new to science, but without any indication as to its economic impor¬ 
tance. ^ G. T, 

377. The Potato Moth ** (PhtAorimaea operculeiia) found on To** 

hacco^ in Braiil (1). 

Bxmonss, P. S. (Rhode Island Agricultural Experiment Station). Soil 
Science, Vol. XVIII, No. 3, pp. 169-172. Baltimore, Md., 1924. 

During the month of May 1924, the tobacco plantations of the Ja- 
guarayara district were attacked by the potato moth (Phthorimaea 
operculeiia ZelL), 

This Microlepidopteron was also observed on tobacco in Bahia and 
the surrounding district. The author thinks that it may exist through¬ 
out the State of Bahia, 

In addition to tobacco, Pkth. operculeiia has been found on other 
Solanaceous plants, for instance, the Jurubeba {Solanum panicula- 
turn L,). 

On tobacco the damage caused by the Moth ** is of relatively 
small importance, as the larva mostly attacks the lower leaves, which 
have no economic value, while it is rarely found on leaves 30 centime¬ 
tres ^lbo^*e the soil. In nurseries and on newly transplanted seedlings, 
howe%’^er, these insects can cause consideiable damage. 

Investigations carried out in all the Brazilian States, more espe¬ 
cially a.s legards the cultivation of tobacco (potato planting is very 
limited), will decide whethei Phth, operculeiia is an indigenous or an im¬ 
ported Species ; the results of these studies will indicate the best means 
of controlling the parasite G. T. 

378, Lophyrus si mi I is, a Hymenopteron reported as Injurious to P/- 

nus Cembra in Switzerland. 

BARTimn C. Un lophyre ravageur du pin cembro (Arolla) Journal fores- 
tier sutsse. Year 75, No. 10, pp. 189-191, table r. Bern, 1924. 

At Pont de Nant-sur-Bex (Canton of Vaud) at a height of 1253 m., 
well-developed pines, 20 years old and 3-5 metres high, were found on 
26 July, 1924, to be partially sttipped of their leaves, both the new leaves 
and those of tlie previous year, by the Lophyrus similis Htg. larvae. 
This hymenopteron had not previously ^beeu observed as a parasite of 
Pinus Cembra, 

Other conifers of the Pinus and Ptceae Abies genera, grown in the 
same locality, remained immune from all attack. 

This hymenopteron has not been noticed in other plantations of 
cembrus in the same valley. 

Measures have l)een take n for the immediate destruction of the insect 
in the zone invaded, G. T. 


(t) See also K. Oct -Dec., No. 811. (Bd,) 
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379. ThAumeiopwA wHkinsoni n* a Maerolepidopterovi iajurioua td 
Pine Trees in Cyprus. 

Tams, W. H. T, A new piocessionary moth (Notodontidae) injurious to 
pine trees in Cyprus. Bulletw of Entomologtcal JResarch, Vol. XV, Part 3, 
pp. 293-294, 3 %s. London, 1925, 

The Macrolepidopteron Thaumetopoea wilkinsont which, in its larval 
state, has caused serious injury to pine trees in Cyprus, is described as 
a species new to science. 


G. T. 



CURRENT NOTICES 


Legthlattve ani Administrative Measures 

380. Austria : Legislative measures relating to the trade in clover 
seeds, seeds of timothy grass and flaxseed, — In certain districts of the 
Austrian Federation there are laws compelling agriculturists to destroy dodder 
in the fields (c. g. Law of 2 January 1883 in Lower Austria, Landesgesetzhlatt 
N. 3,1885). These however refer only to the dodder actually observed on the 
fields, but not to the clover seeds which, as is well known, are often put on 
tlie market with an intermixture of tlie seed of this parasite The publi¬ 
cation of a law against trade frauds (Federal Law of 26 ^ptember 1025, Bun- 
desgesetzblatt fUr die Republik Oe^terreuh^ No. 531, 1025) gave the Federal 
Government the opportunity of regulating by a decree tlie trade in seeds 
which were often impure owing to the presence of dodder. The decree came 
into force on i Decemb<‘r 1924 and in accordance witli its provisions seeds 
may be put on the market, in quantities larger than half a quintal, only in 
bags sealed witli the seal of the Federal Inspection Bureau, and only bags 
containing .seeds found to lie wholly free from dodder may be so sealed. 
In addition to tlie seal and the words « Free from Dodder »tlie place of origin 
must be plainly marked on the bags witli tlie name of the State belonging 
to the Federation, together with tlie words * Austrian goods Seeds for sale 
in quantities of less than 5 kilogrammes do not come under the regulations 
as to bagging or as to declaration of place of origin and quality, and thus 
home grown seeds when not for sale are not bagged or sealed for this purpose. 
As regard.s the quality, setnis are distinguLshed as follows: (a) in the na¬ 
tural state; (b) sifted seed ; {c) screenings or siftings: seeds fit for use. 

The country of origin must be indicated in tlie case of seeds from fo¬ 
reign countries. From time to time the bodies empowered to inspect and 
seal tlie sacks will be designated, and they are empowemd to employ per¬ 
sons sworn for the purpose of taking samples. A tax is payable on the af¬ 
fixing of the seals. The responsibility for the proper execution of the pro¬ 
visions of the decree rests witli the district administrative authority and 
with the Federal Institutious responsible for the sealing of the. sacks. (Bun- 
desgesetzblatt fUr die Bepubhk Oesterreich ; No. 64, 13 August 1924)* 

381. Legislative measures against diseases and pests of plants 
grown in Austria. — The * Landtag * of Carinthia has passed a law which 





is the first comprehensive enactment of the kind in Austria. In pamgfraph t 
the law regulates the measures for the control of all plant pests» including 
weeds, but exicluding birds and mammals w*hich come under the game law. 
The law compels landowners, tenants, holders in usufruct, managers of farms, 
etc.: (a) to use the utmost care to keep their holdings free from noxious in¬ 
sects and disease, using the proper control measures and at the appropriate 
season whenever possible, (b) individually to comply with the regulations 
laid down by the authorities eitlier for prevention or control, or to t^e part 
in collective action for the purpose; (c) to assist, by assigning the necessary 
labour and paying all costs thereof, in the carrying out of a joint sclieme oi 
control; {d) to notify to the communal autlionty tlie appearance of noxiotis 
insects, diseases or any suspicious signs of a probable visitation; (f) to con¬ 
tribute information to the official enquiries to be made in tins connection. 

Access must moreover be allowed to tire farm, tire storehouses, farm 
buildings, etc,, for tlie necessary official reports and for carrying out tliecon- 
Itol measures The communal autliorities are responsible for seeing tlmt 
the farmer complies witli the provisions of the law, and in cases of urgency 
may enforce the application of the proper measures and tlxe assistance of every 
person in the ncighlx)urhood who is conversant with them. 

In case of neglect on the part of the landowner, tlie Mayor may order 
the official execution of the necessary operations and a1 the ovmer’s expense. 
The communal authority passes on tlie notices of Ihe appearance of noxious 
insects or of diseases to the State autliority when the commune itself has 
not the necessary resourcjes for instituting control measures Joint pre¬ 
miums may be assigned for sucli measures at tlie communal cx|>ense The 
political autliority may, in its turn, arrange for the cxt^^ulion of what work 
is necessary, charging the cost to tlie commune, in case of non-compliance 
witli the provisions of the law 

The government of CarintMa has tlie power (a) to prescribe in general 
fixed methods or means of control of noxious insects and plant diseases; 
(6) to order the carrying out of preventive measures: (c) to issue special in¬ 
structions in certain cases, (d) to exercize a regular supervision of fish-ponds, 
nursery gardens, florists’ depots, etc , (0 to prohibit the sale of plants and 
trees on tlie market or by Ira veiling vendors; (/) where necessary to declare 
places referred to under {d) as infected, or, as a preventive measure, pio- 
hibited. 

When joint action is taken for controlling noxious insects and plant 
diseases, the Government is empowered to supply, the parties concerned 
with the apparatus necessary for the work on suitable terms, or to meet the 
consequential expenses by means of a loan In given cases the Government 
may grant subsidies, to the extent of available resources, {a) for tlie purchase 
and distribution on special terms of the apparatus required for control; (b) for 
the purchase of seeds, cuttings or suckers; (c) for the payment of premiums; 

(d) for the cost of securing the proper observance of the legislative provision; 

(e) for compensation to persons who have incurred losses through the carrying 
out of the control measures 

In accordance with the general profusions made by the authority the 
measures must be carried out simultaneously and with the utmost care cm 
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the XQads« m cemetexies, alotig dykes, in quarries and factories as on other 
eonnnunal areas, at the expense of the commune and by means of labour 
provided by it. 

The State authorities are also required to work in conjunction with the 
Agricoltutal ^peximent Stations and with other competent bodies. The 
president {Landeshauptmcmn of Catinthia) ia authorized to issue special in¬ 
structions for the prophylaxis and control of different diseases. In this con¬ 
nection a series of measure'; are coutai ed in the orier accompanjdrg the 
law for the extirpation of barberry (Berberis vulgaris); for destroying cock¬ 
chafers so as to check so far as possible the socalled cockchafer season: for 
the destruction of cuscuta trifoUi ; for reporting the appearance of the apple 
weevil, clover dodder, black potato scab; for removing caterpillars from 
fruit-trees, and burning them; for thinning out fruit-trees, scraping the 
bark, painting with lime, etc. (I^w of 25 September 1923 on the control 
of against plant diseases and pests Landesgesetzhlatt fur Kdmten, No. 6, 
II April 1924 ; Ordinance ii April 1924. of the President of Carinthia for 
giving effect to the preceding law. H.). 

382. Control of Cockchafers (Meloionthm vulgaris) In the country 
districts of Lower Austria. — The appearance of swarms of cockchafers 
on an alanning scale caused the Government of the pro\nnce, on the request 
of the Chamber of Agriculture, to compel the owners of farms, tenants and 
holders iu usufruct to exterminate the beetles and their larvae and to take 
part in common action for the purpose under the supervision of the Mayor 
of the place. With a view to making the measures .still more effective school¬ 
children cati be called in to help, working in groups imder suitable leadership. 

By way of encouraging the children to do their utmost, the Chamber 
of Agriculture instituted for 192 f a general prize of 200 crowns. (Verordnimg 
des Laudeshauptuiannes fiir Niederoesterreich vom 30 April 3024 woniit 
auf Gnmd des Ciesetzes vom 17 mai T912, Landesgesetzblatt, No. 81, betref- 
feiid den Schutz des Bodenkultur gegen schadliche Insekten, Durclifiihnmgs- 
bestimnuuigcn l^eziiglich der Mjiikaferbekampfung erkissen werdeu, Lan- 
desgezcizhltiit 6}, 30 April 1921, Vienna) 

^83. Bncourat^cnient of Horse Breeding in Lower Austria. 
— The Lower Austrian Chamber of Agriculture {}M}i 4 eslanda>irt$chaftkammer) 
kis undertaken the work of encouraging horse breeding in the pro\ mce, 'J'he 
Regional Horse Breeding Commission (Landespjerdezuchtkommission) represents 
the central body and consists of: (1) two expert representatives of the Cham¬ 
ber of Agriculture : (2) a representative of the Federation of the Lower Aus¬ 
trian Consortia for Horse Breeding ; (j) a representative of the I^ower Aus- 
triati (k>\^tnment; (4) the stud oificer of Lower Austria in charge of the govern¬ 
ment stallions: (5) the Bwetor of the Section of Zootechnics of the Chamber 
of Agriculture already metioned. A delegate of tlie Federal Ministry tor 
Agriculture and Forestry is invited to attend every meeting. 

Tlie work of the Commission includes: (i) official approval of the stal¬ 
lions : (2) to establish and approve the fixing of districts for breeding each sub 
race, thus obviating the possibility of the influence of more than one sub 
race in any one district; (3) to take |mrt in the official approval of stallions 
at shows, and to supervise the action of District Commissions and Horse- 
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Breeders' Consortia; (4) to xnropose tlie purchase of staljions for service sta^ 
tions offered for the purpose, to fix rates for stallions, etc, and to advise the 
Chamber of Agriculture (of Lower Austria) in any question relating to horse 
breeding. 

In every district in which it is considered necessary a District Commission 
for Horse Breeding is appointed, usually at the headquarters of the District 
Agricultural Chamber, coaistituted as follows: (1) a chairman; (2) a breeder 
of high scientific reputation; (3) a veterinary officer who will keep the regis¬ 
ters of the Commission. 

The duties of the Di«itrict Commission are: (i) to approve the mares 
and keep the registers of the approved animals ; (2) to refer to the Lower Austrian 
Chamber of Agriculture all proposals, reports and offers from third parties 
in respect of any question of horse breeding, more especially in the district 
and to advise the District Cli.imber of Agriculture ; (3) to organize horse 
shows 'ind offer prizes : {4) to safeguard the interests of horse breeders; (5) to 
set up and maintain, with the consent of the Lower Austrian Cliamber of 
Agriculture, institutions and organizations for the encouragement of horse 
breeding; (6) to give technical ad\ 4 ce to horse breeders and to the respec¬ 
tive horse breeding organizations and gtneially to exercise a beiicficml (cntrol. 

For the current year already approved stallions only are admitted to Ihe 
mounting stations iogelher with the govemnicnt stallions of the Confide ration. 

The precise instructions in regard to the approval of stallions are contain¬ 
ed in paragraph 14 of the law on horse breeding ^jxcial instructions fer me¬ 
thods of judging and for the management of mounting stations are contained 
in a regulating order tor Lower Austria, contained in the lande^gesitsbUtit, 
No. 34, of 5 February 1924. 

Paragraphs 22-26 coiitaiu instructions for the nuinagcmcnt of a mounting 
station, including the compilation of ihe registers, the supply of mountiiig 
certificates to the owners of mares, diseases to which stallions are liable, etc. 
An important provision is that every registered stalikm must be insfected 
once a month by the veterinary officer. 

By the terms of paragraph 27 mayors are required to make statistical 
returns every year on i January of all horses in the commune that are suitable 
for breeding purposes, and to forward the information .so obtedned to the 
District Chamber of Agriculture, If it appears t^iat there are in the dis¬ 
trict at least 25 owners of mares fit to be served a * Horse Breeding Consortium ^ 
may be proposed by the Chamber. Such a Consortium may also be establishe d 
if required by at least 25 owners of mares In districts wdu re such a Cemsortium 
is already in existence, the District Chamber of Agriculture must summon 
every year a district meeting to decide on all questions relating to the horse 
breeding of the district. 

Paragraph 28 lays down rules for the annual approval of mares, and it 
is an important feature that only members of the Consortium or applicants 
for membership may present their mares for the official approval. Ihe ap¬ 
proved mares arc noted in the appropriate register, and a certificate is handed 
to the owner of the animal. 

All the Consortia are combined in a Federation. The federated State 
is responsible for all expenses connected with the official approval of stalliona 
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mares, except when an owner himself requires that animals newly pur¬ 
chased be approved, in which case he is responsible for the costs. 

I^es up to a million crowns are imposed by the district authorities on 
persons who (i) employ for mounting purposes stallions not approwd. {2) 
have their own mares served by stallions not approved , (3) employ for mounting 
purposes a stallion of their own belonging to a sub race not authorized by 
the I/>wer Austrian Commission for breeding purposes in a ghen zone , (4) al¬ 
low stallions of two or more years old to pasture with marcs promiscuously. 

The following provisions are important: official apj»roval may only be 
given in the case of stallions which belong to a well defined breed and are 
not the products of cross breeding. In the case of already approved stal¬ 
lions consideration is given to their capacity for the transmission of here¬ 
ditary qualities and to the character of their offspring. Further provisions 
relate to the care, feeding and working of stallions intended for mounting, 
subsequent disinfection, prophylactic measures, registration, fixing of moxint- 
ing clwirges and arrangements for notification to the Lower Austrian Cham¬ 
ber of Agriculture (Law of 8 March 1923 relating to the promotion of horse- 
breedmg m Lower Austria Landesgesetablatt, Ko 87, 1923 : order of 5 Fe¬ 
bruary 1924 of the Lower Austrian Government relating to the approval 
and maintenance of stallions on the basis of the law of 8 March 1923 (J a%des- 
gesetzblatt Nr. 34, 1924). 

384. Austria, Order in regard to diseases of bees. — This order 
has reference to the Austrian Law of 6 Axipisiigoij (He uhsgesetzbhf Hi 7';) on 
infectious di.seases in animals, and in respect of bees makes compulsory the 
notification of brood diseases, of the appearance of Nosema apta in the epide¬ 
mic form and of acaries. In any sporadic appearance of these diseases, the 
mayor must forbid any transjx)rt whateven^f the hives affected, and must 
secure the destruction of diseased coml>s. should there be a more general 
outbreak, the veterinary officers and a beekeeping expert must be called in, 
who if necessary will order the destruction of the Ix'es attacked by the disease 
tmd the removal, with due precautions and in the evening, of the re&ix'ctive 
combs If the owner of the luve refuses to comply with the.se orders, he may 
be compelled to take measures to ensure that the bees do not leave the hi^’e. 
The infected hives from which the bees have been removed must be burnt 
or at least cleansed and disinfected as far as possible 

Swarms ma}^ not be taken hrom suspected apiaries, unless they have 
been asertained to be perfectly healthy. The epidemic is declared to be 
at an end, when after two months application of all the necessary prophylac¬ 
tic and disinfecting measures it is found that there are no further cases even 
of suspected disease. 

The order concludes with a detailed account of the s3naiptoms and nature 
of the diseases mentioned. 

385. Frotectlon of the natural features of Lovrer Austria. — 
By a law of 3 July 1924 the preservation of natural features, whether charac¬ 
teristic or unusual, is assuied alike on economic, educational and, in respect 
of the landscape, aesthetic grounds. Since watercourses, lakes, nests of 
birds of prey, single trees or groups of trees may be declared to be natural 
features and in this way the right of the respective owners to dispose as they 
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pkaae of their property is curtailed, the alSects agricultoial interests 
very closely. Thus by paragraph 9 the State authority does not allow own* 
ers, tenants or holders in usufruct to modify or destroy the natural featur¬ 
es, unless they at^ of a kind to endanger human life or there is reason to 
anticipate as the result of neglect or carelessness, any worse result. The 
owner, tenant or holder in usufruct have the right of appeal to the Presi¬ 
dent of the State (*' I^deshauptmann ** of I^wer Austria) against the re¬ 
fusal to authorize modiiications of natural features, and such refusal may 
moreover only be pronounced after considering the report of the regional 
Chamber of Agriculture which is the representative of the agricultural interests. 
Article ro pronounces it to be the duty of the authorities to take special care 
to preserve existing natural features, employing every kind of administrative 
procedure culminating in legislative measures relating to waters, forests, 
buildings, etc, and even setting aside funds for the purpose. If the demand 
for the work required does not issue from the owner, but from the special 
Oflice for the Preservation of Natural Features, this Office must be respon¬ 
sible for the expenditure 

If the owner of any natural feature does anything to alter or destroy it, 
he may be compelled to restore it as far as possible to its original state With 
the object of preserving the landscape, the consent of the si:>ecial National 
Office for the Preservation of Natural Features is required for the clearing 
of forest, as well as the consent of the competent forestry authority No 
rare trees or bushes may be out down, nor may rare flowers or plants be gather¬ 
ed for commercial purposes, nor rare animals taken or killed The President 
of the State (province) may declare districts winch are rich m natural features 
to be reserves, after however obtlining the consent of the resiiective owner. 
(Dte Nn 8 LandeskuUurgesetze, VAi Vienna, 1924. Pubbeation of the Lo¬ 
wer Austrian Chimber of Agriculmre) 

386. Brazil: Permanent Production of Brazilian Coffee. — By a 
pre.sidential law of iq December 19-24, having force in the State of San Paolo, 
an Istituto Pauhsta de Defeza P&ytnanente do Cafi has been set up with the 
following functions, (r) the grant of loans to i^ersons interested, on terms 
to be fixed by the Council of the Institute, and on pledge of the coffee stored 
in the State warehouses, (2) the purchase of coffee in the market of Santos 
€ind in any other home market with the object of temjx>rary withdrawal from 
the markets, provided that the Council consider it necessary for the reguk- 
tion of supplies; (3) the maintenance of a service of information, statistics 
and propaganda relating to coffee, for extending sales and checking adulte¬ 
ration (Revista di Sociedade Rural Brasileira, year VI, No. 55, 1924). 

387. Brazil: Protection of Sericulture in the State of S. Paulo. 
— The Government of the province has enacted a law of the “ Cougresso 
■Bstadoal'*, empowering the administr^itive authorities to agree to protec¬ 
tion and propaganda for sericulture in the State of S Paulo through the agency 
of the National Silk Industry Limited Liability Company (Socudade Ano^ 
nyma Industrias de Sede Naewnaf). (Brazil^Ferro^-Caml \ Year XVI, vol. 
XXVTII, No. 382, 1924). 

38S. Chile: Provisions regulating the Sale of Fertilizers. — 
Sales must be made on the basis of a chemical analysis. For the putpose§ 
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of the law the foUowuig ai% undeistood to be fertilishig elemaits; i>hi>6|khot- 
IIS expressed as solubl ‘ anhydride (O* P5), nitrogen, potash expressed as ydr- 
ate (KOH)k c Icium expressed as oxide (CaO) or sulphate (CaS 04 ), Pot 
the tiine lx mg tlj» Estaadn Agrondmicu attached to the Setvicios agricolas 
carries out the analysis of the fertilisers, and regulations will be issued re* 
gatding the processes of analysis to be followed, and also specifying other la* 
boratories which may carry out analyses, whether directly or for purposes 
of control. {Diario Ofictal, Nos. 14 and 37, 25 Nov. 1924). 

3B(*. Spain : Organization of the Agricultural and Zootechnical 
Services. — In accordance with provisions a decree drafted 20 June 1924, the 
Spanish Agricultural and Forestry' Department includes two sections; (A) 
Agriculture , (B) Forestry. Section A includes in its turn the following bran¬ 
ches : (1) agricultural experiment and instnictitm, provincial service and phy¬ 
topathology in relation to agriculture; (2) agricultural improvements and stock- 
breeding. Section B includes, (i) re population ; (2) upkeep of forests ; (3) pro¬ 
tection of wooded proi)erty, technical instruction and general questions. 

Special articles of the decree <ieal with the following subjects: Council 
of agricultural science, agricultural hydraulics service, agricultural pests, 
research and inspection laboratories, phytopathclogical inspection, inspec¬ 
tion and supervision of the trade in fertilizers, the part taken by the expert 
staff in agricultural social problems and in agricultural experiments, trade 
in farm machinery, experimental and demonstration plots, difliision of agri¬ 
cultural information and propaganda, agricultural publications and charts, 
technical assistance to agriculture, establishment and xmmagtnient of the 
regional and provincial offices, encouragement of scricultuTc, a Central Sta¬ 
tion for Scientific Agriculture, a farm school for the training of farm mana¬ 
gers The establishment of the following stations is also rtfeircd to: viti- 
cultiir, stockbreeding, arboriculture, pomology, rice growing, experimental 
work ill seeds, horticulture and gardening, the agricultural industries, the 
dairy industry, motorculture, olive cultivation and oil production, plant 
pathology, sericulture and the rearing of domestic animals, cidtmiaking, 
vinedressing and wine making. A special Division for Agricultural BxjDeri- 
ment work has been also instituted by means of the special stations which 
are set up at Alxneria, Barcelona, Valencia, Seville and Xeres de la Fron~ 
tera {Gaceia de Madtid, No. 174, 22 June 1924 and legislative Texts of 
the International Institute of Agriculture, No. 28, 1924). 

390. Tobacco Cultivation in Spain. — An extension till 30 Deceml)er 
1925 has been ordered of the term of three years, fixed by the Regulation 
30 December 1919 for the experiments in the cultivation of tobacco, and con¬ 
ditions are laid down which are to be binding on agriculturists who propose to 
undertake the cultivation of tobacco in the Peninsula or in the Balearic Islands. 
The total quantity of the plants to be cultivated is fixed at 12 million stocks 
(2000 as the mitiimtim for each grantee); tlie seed will be distributed, at pre¬ 
ferential rates, by the Conmtdn central encatgada de los ensayos del cuUivo del 
iabaco en Espada, Instructions are also given regarding the plantations, 
premises suitable for diying the leaves and the packing of the dried leaves. 
Bvery kg. of the leaves is paid at the rate of i to 2.50 pesetas according to qua¬ 
lity* Officials and other experts direct and supearv'ise the cultivation. {Eeal 
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Orden, 27 October 1924; Gaceta de Madrid, 23 October and t November 
19 ^ 4 )- 

391. Measures for Reafforestation in Spain. - R, D, 20 December 
1924 (Gaceta de Madrtd, 23 December 1924). 

3Q2. Spain: Customs Dues on farm tractors and motors. In con-* 
sequence of representations made by the most important firms dealing in agri¬ 
cultural machinery, the Minister of Finances has ruled: (i) that the Royal 
Decrees of 19 July 1912 and of 6 May 1921 are declared to be in force, authoris¬ 
ing the firms mentioned to import motors and tractors in accordance with provi¬ 
sion 37 of the Customs tariff, (2) that proof of the use of these machines for 
agricultural purpovses must be given within two years , (3) that witliin the follow¬ 
ing five year period, the purchasers of tlie machine must present an agricultu¬ 
ral engineer's certificate similarly attesting the fact of its use in agriculture ; 
(4) that at tlie time of importation the dealer must guarantee to pay the diffe¬ 
rence in the customs dues between tlie preferential rates for macliinery for 
agricultural pur|x>ses and those in force if the machines are put to otlier pur¬ 
poses. (Real Orden 2^ October 1924). 

393 - Spain: Regulations for Remount Stations for Horses. These 
regulations relate both to the stations already established, and to those to be 
set up. They were approved by Royal Decree of 26 December 1^*24 (Gaceta 
de Madrid, 31 December 1924) 

394. Protection ot Insectivorous Birds in Spain. The value of 
these birds from the farmer's pimit of view is recognized and in view of many 
complaints wliich liave lx*t‘n received from the Soixedad Pioieitora de am maleh 
y plantas de Caialuna and from other farmers' associations, an order has been is¬ 
sued, pursuant to the Lev dc Proteccion 19 Si‘pteml>cr 1890 and to the Inter¬ 
national Convention of 19 March 1908, to the effect that tlie greatest vigilance 
be exercised to prevent killing iu clase seasons, etc., and that tlie dealing in 
or sale of killed birds together with their transport by railway, is forbidden. 
{Real Orden, 31 October 1924 : Gaceta de Madnd, ^ November 1924). 

395. Organization of Anii-malarial propbyliiM's in Spain. — A Royal 
Decree issues instructions under the lollowing heads : declaration of the malarial 
zones, ad hoc Committees, anliraalanal dispensaries, duties of the inliabitants 
of the infested regions, tre atm^nt of malarial waters, dw llings tn the m irsliy 
areas, prophylactic measures in the large fanns, rice cultivation, sleeping of 
textile plants, quinine, rewards and penalties (Real Decreto, 13 December 1924, 
Gaceta de Madrid, 13 December 1924) 

390. France: Encouragement of the use of Nitroi;t<^nous Ferti¬ 
lisers. — A decree has been published in the Journal Ofpciel of 25 December 1924, 
by tlie terms of wliich a premium is granted to agriculliirists who purcliase sul¬ 
phate of ammonia and also synthetic nitrogenous fertilisers made in France 
or imported from Germai y as payments in kind. It is Ik wever luiderstood 
that such fenihsers are employed by the farmers on the lands they are 1 hemselves 
cultivating or which are cultivated under their dilution The premium 
is reckoned at the rate of 14 centimes per kg. of nitrogen effectively present in 
the fertiliser. As regards sulphate of ammonia, the content in nitrogen will 
however be taken as uniformly 20 %. The subsidy at its highest cannot ex¬ 
ceed, in one year and for a single cultivator, 400 francs, The premiums ate 
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limited to thefoUowing nitrogenous fertilisers: sulphate of ammonk, ammonium 
chloride, urea, cyanamide and synthetic nitrates. [Journal Officiel, 25 December 
1924). 

A law was subsequently passed on 26 December 1924, setting aside a sum of 
five million francs to enable farmers to purchase fertilisers. ^ 

31^7. France: The Cinema for Agricultural Use. — By a Decree pub* 
Hshed in the Journal Offictel of 16 November 1924 a permanent Commit¬ 
tee of 33 members is set up, which is attached to the Ministry of Agriculture 
and decides on the grants to be made for tlie preparation and purchase of films^ 
for the installation and working, in the rural communes and in the inslitutiona 
for instruction in agriculture, of cinematograpliic apparatus whether fixed or 
travelling, intended for the diffusion of information useful to fanners and for 
the necessary propaganda. 

3 )8. Algeria: Measures for checking the spread of Diaspis penta* 
gona Targ. — A decree of ii December 1924 regulates the im|X)rtation into 
Algeria of plants coming from Italy. (International InUdute of Agriculture, Le* 
gislatue TsxU, No, 33). 

39 Great Britain: Annual Agricultural Returns. - The aimual 
returns of the acreage of crops number ot live stock, etc., afford the only relialfie 
evidence of the dimensions of tlie agricultural industry, and of the changes from 
year to year. Information on these points is essential to any proper estimate 
of the economic conditions of agriculture. The Agricultural Returns Bill 
has l>eeri xx'dntroduced into Parliament and passed its Second Reading in the 
House of Commous on lo February. This Bill will make the fumisliing of agri¬ 
cultural returns compulsory, and so give the Ministry the powers to require 
these returns which it liad under the Com Production Act of 19^7- com¬ 
pulsory powers are needed in order to surmount many practical difficulties 
that would otherwise prevent the collection of the necessary information in 
proper time. [Agricultuial Market Report, Vol. XXII, No. b, 1925*) 

400. Italy ; Supervision and Inspection of the Preparation of Silk¬ 
worm Sjed. — Bv Ministerial Decree the supervision and control by an inspec¬ 
torate of the estalfiishments for the preparation of silkworm seeds, already 
prescribed in tlie law of 28 J une 1923, has been entrusted to tlie Royal Silkworm 
rearing Stations of Ascoli Piceno and Padua, who are responsible for control, 
either directly through their own technical staff, or exceptionally by employing 
the staff of the Royal Agricultural Schools and of the travelling lectureships in 
agriculture or individuals who are recognized experts in tlie subject. Ihe micro¬ 
scopic examination of selected samples of seeds is effected at tlie Higher Schools 
of Agriculture at Milan, Perugia, Portici, in accordance with the provisions 
of ait, 12 of the law cited above. 

\40i. Italy : Order for Higher Instruction in Agriculture and Ve¬ 
terinary Medicine. - Royal Decree 50 November 1924 (OazzeUa Uffieiale 

No. 10, 14 January 1925)- , . 

402. Japan: Legislation on Agricultural Tenancy Arbitration. 
- This includes: Law No. 18, 23 July 1924. on agricultural tenancy arbitra¬ 
tion : Imperial order No. 204, 9 September 1924, amending the organization of 
the Ministry of Agriculture and Commerce. — Imperial Order No. 205. 9 Sep¬ 
tember 1924 the Imperial order in the hierarchy and the salaries of 
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Ugh ofilcials. — Otder of tg Set>tember 1924 of the Ministry of Agdcultme 
Commerce amending the regulations for the division of the Ministry mto sec¬ 
tions, ~ Imperial Order No. 214, 17 September 1924 amending the special or¬ 
ganization of Hokkaido. — Imperial Order No. 215,17 September 1924, amend¬ 
ing the organization of the provincial oUdals. — Imperial Order No, 228, 25 
September 1924, fixing tlie date of the application of the law on agricultural 
tenancy arbitration and defining the territories on which tlie law is not to be 
applicable. (Kwampd : 22 July, 10, 12, 18, 26 September 1924 and International 
Institute of Agriculture, Legtslatire Texts, No. 34). 

403. Luxemburg : The Luxemburg Chamber of Agriculture. — In 
the Memonal du Gfand-Duch6 de Luxembourg of 3 May 1924 a law is published, 
setting up vocational Chambers on an elective basis and including Chambers 
of Agriculture, Crafts, Trade, Private employment and Labour, The Chamber 
of Agriculture has been set iq) ^vith the object of founding and, in case of need, 
of subsidising establishments, institutions, and services of special value to 
agriculture; of stimulating acti\ity, giving advice, fomiulaling appeals, and 
obtaining information and statistics in tlie shortest possible lime The Cham¬ 
ber has the right of making proposals to the Ckiveniment whic'h must be taken 
into consideration and vSiibmitted, should occasion arise, to the Chamber of 
Deputies. The opinion of tlie Chamber must also be obtained on all laws and 
Ministerial and Grand-ducal decrees relating to agricniltiire or viticulture The 
Chamber consists of 19 members with full voting j)owers and 10 sul)stitiite 
members, and five members out of each of these groups must be vinegrowers. 
In addition there must be two veterinarics, one member of tlie Govenimcnt 
School of Agriculture, and a higher official of tlie administration of Waters and 
Forests. 

The vinegrowing members fonn a special permanent Committee. Tlie elec¬ 
torate consists of: (a) agriculturists, vinegrowers, stock-breeders, fniit-growers, 
nursery gardeners, gardeners, who are in active employment, (b) foniier cul¬ 
tivators who have worked for at least years in the district and have no otlier 
calling ; (c) agricultural labourers and workers in vineyards who, at the date of 
the publication of the electoral lists, have been following their occupation for 
at lea.st two years. 

4" 4. Holland : Protection of Plants. — Law establisliing provisions 
for the protection of plants against noxious animals and diseases, in view of 
the importation and transport of fiower bulbs, tubers and dried roots. (Stoats^ 
blad van het lionmkri'ih de Nederlanden, No. 3O2, 1924). 

405. Portugal : Re-organization of the Ministry of Agriculture. 
—• Decree of 21 November 1924 (Dtario do Oovirno, Series i. No. 364, 3 Novem¬ 
ber 1924). 

406 Portugal; Measures for the Ltilizaticn of Waste Lands. — 
Two decrees closely following on each other {Diano do Governo, SeriesI, No. 137, 
20 June 1924) lay down the rules and formalities to be observed for the division, 
utilization and cultivation of the waste lands, and the Commission of Fomento 
Agricola (Agricultural Development) is charged with the work of encouraging 
and directing such utihzatioii. As waste lands are to be considered, as regards 
the past, all lands capable of agricultural or forest cultivation and not so cultiva¬ 
ted, nor even broken up within the last seven years ; as regards the future, knda 
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df wliidi the cultivation has been neglected for five years, and in any case lands 
which have not been made use of for any purpose of public utility or which are 
not assigned to any other purpose by any special law. The Commission re¬ 
ferred to has power to proceed to expropriation and to appropriation of these 
waste lands, and to have the necessary land register entries made: and (m) 
either to cultivate them at its own expense, or conjointly with firms or indivi¬ 
dual undertakings, or (b) to sell or let them for cultivation, or (c) io divide them 
into lots or grant them in empl ytensis. The lots granted in emphyteusis will 
form indivisible and inalienable holdings, and will l>e(ome the property of the 
Commission, without any compensation for tlie holder in emphjdeuvsis, so soon 
as lie or his lawful heirs eitlier cannot or are unwilling to cultivated the lands 
themselves. The Commission will be empowered, as opportunity offers, to 
make experiments in agricultural land settlement, and also to establish experi¬ 
mental fields and to make cultivation tests, either on the lands which it will 
keep for itself, or on those granted to tliird parties for cultivation. Sale or 
tenting can only take place in resfiect of persons who offer the neccvssary gua¬ 
rantees for breaking up in view* of cultivation and undertake to put the land 
to full agricultural use within four years, sowing the first year and (ulti\ating 
in each of the subsequent years a c]uarter of tlio total area 

These two decrees presc'ribc all the procedure to be followed in applica¬ 
tions for division (if the land.<i, cxpn>priatioiJs, appropriatioiis, sales, tcnancic^^, 
agreements for holding in emplivlcusis, |K?nalties, etc. etc. 

Expcfiment Statums and Agrutdtural Instruction, 

407. Ciermany : Experimental Forestry Institute, Giessen. (Vpper 

flessc). - Ilerr jorg Sc'HiyOTTKiu:R, assessor for forcvsls and assistant at the 
above Institute, has published in loYsiwtsstrnchajtUcties ienhalblatt (No. 10, 
1024) a comjirehcnsive article on the activities of tlus Institute in fon sl studies 
{Hess't^sche ForstUche Versuchhanstalt) during the 40 years of its exisleiice. Tliis 
historical sumnuiry is (*onij>K*tt*d by a bibliography of the more* imiK>rtaut pub¬ 
lications issued by the Institute in the pericKl, which liave for the most part 
appeared in tlie AUf^eincine Forsijagdjs'eitung. * 

408. Austiia : Recent tlopnients of Agricultuial P^ducation 
in Lower Austria. In Lower Austria there are Agricultural Schools <f 
every kind and grade. In Vienna, whicli has bt'eii for four yeai*s an independent 
State and separate from Lower Austria, theie is a higher Agricultural School, 
wliich has the power to grant degrees and tlie graduates of w’hich are entitled 
to be called Agricultural Kngincers There are besides tw*o intermediate and 
tliree lower schools {Ackeibamchulcn^ and tw^o w^nter seasonal courses Among 
special schools tliere is a higher school of Veterinary Science, an Academy for 
Brewery in Vicmia itself and schools of Oeiiology and Cider Making of various 
grades, and as from ic)24 a school for training young men in Agricultural co¬ 
operation. In the Eligher School of Agriculture at Vicima there is a forestry 
section and one for the technique of crop growing, there are also a course in 
milking and various feminine occupations, a training school for teachers of house¬ 
hold management and courses for the daughters of peasants. In addition to 
the schools which are provided out of pubUc funds tliere is also a group of schools 
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mamtained by Associatiom or private persons. It is a satis&urtory feature that 
the attendance at all these schools is very large, and more particularly that 
the number of sons of farmers who return to the home farms after having pas¬ 
sed through the schools is continually on the increase, in contrast to what hap¬ 
pened before, when boys who had paased through the schools and were cons- 
scious that they were well educated would not apply for employment on farms 
but for other posts on the railways or in the Post Office. As iu these last few 
years tire demand for education for sons and daughters of farmers has much 
increased, the schools now in existence are no longer adequate. In particular 
there are on the small fanns boys who are desirous of further education but who 
have not the time to attend for the whole winter at school nor money to live 
for so long a time away from home and to pay for board in the places wliere 
schools are to be found. 

The l/ower Austrian Chamber of Agriculture with the intention of meet¬ 
ing these pressing requireraentH and in agreement with the local Government 
have organised a series of courses completed in their turn by otlier quite short 
courses (one or more days) relating to some special branch of instruction Such 
courses are intended, for example for the managers of co-operative dairies (four 
day’s course), or deal witli the management of pasture land {eight to fourteen 
^ys), with wine making (three to fouitecn days), land clearance (oneday), wine 
grafting (one day), vine growing in general (two weeks in spring, three days in 
summer and five days in autumn), keeping of vine growers Ixxjks (one day) 
fruit growing (two to five days) and grafting of fruit trees (one day), tree plant¬ 
ing (three weeks in spring, one in summer and one in autumn), fruit growing 
along the roads (three days), fruit growing for elementary teachers (eight days), 
preserving of fruit and vegetables for women, dairy industries for daughters 
of peasants, handling of seeds, control measures against weeds, book-keeping, 
etc,, etc. 

All these courses are naturally conducted with due regard to local needs 
and the interests of those who attend them. As a completely new organisa¬ 
tion courses were established in the Autumn of after experiments iu the 
previous winter with great success. These were arranged to cover four months 
and intended for the sons and daughters of farmers in 32 places where there 
had been so far no agricultural schools. The purix>3e of these courses was not 
to displace but only to replace the winter courses. Ten to 12 hours of instruc¬ 
tion are given weekly on two days or three half days As a rule no evening 
instruction is given. The course for men includes business correspondence, 
arithmetic, natural history, liistory, agriailtuie, fruit growing, cattle breeding, 
cheese making, elements of law and of fiscal requirements, book-keeping, co¬ 
operation, and where desirable, the management of Alpine fanns, wine growing 
and sylviculture. The vSubjects in the womens* courses include citizenship, 
natural liistory, dietetics, household management, arithmetic and book-keep¬ 
ing, together with stock breeding and cheese making, vegetable growing, first 
aid to live stock and hygiene. Besides tlie lessons, various kinds of practical 
work are arranged, surveying charts are examined, fileld visits paid and excur¬ 
sions taken. As regards the scope of the curriculum and the funds for the pur¬ 
pose, instructions are issued by the Lower Austrian Chamber of Agricutture, 
which also meets the expenditure for teachers' services. In any case admission 
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I9 to be con^Sned to at most 30 men and 16 women over 16 years of age, and evety 
student admitted must pay a fee of 100,000 crowns. The expenses of mainten* 
ance, lighting, heating, etc., ate met by the Pistrict Chamber of Agriculture. 
The regional Chamber of Agriculture exercises the final supervision over the 
eourses. The teacliers receive 15,000 crowns for every hour of instruction they 
give and half tliat sum for every hour of practical demonstration work. At the 
end of the course a certificate is granted to the students who show that they 
have benefited by attenchince. 

Oilier useful aids to agricultural instruction are the lectures given on the 
occasion of the agricultural week '' and ** the agricultural sample fair " in 
connection with the “ Vienna Fair The “ agricultural week ", which for 
two years past has been held in May by the Lower Austrian Cbiunber of Agrj- 
c\ Iture, is divi b d into se sion*^ wliicU I'ovei differ^ nt aspects of aerie iltural 
activity. Various fpiestions of immediate importance are also handled in a 
popular form each day at the ICxliihition itself. 

Instruction in agriculture is also given to soldiers wlio are anxious to take 
up work in the country later, and for tliis pur|>ose farms are in existence under 
the special managetnent of military experts in agriculture. 

With the object of j^roviding elementary teachers with the opportunity of 
gaining a fuller grasp of agricultural questions a course is held for rural teach¬ 
ers at Mislelbjich, attended in all by 175 schoolmasters. 

In order to secure a flow of properly qualified labour to the country, 
coming if need be from the towns, the " Apprentices " Kmployment Bureau 
{Lehfhn^stelle) was foimdcKl in nuo and taken over by the regiomd Chamlx?r of 
Agriculture in The impulse to tins foundation was given by the pampldet 

of CESZMAWf " Back to the Land (Zumck zur Scholie) The essential quali¬ 
fications for registration an as follows: the boys sin uldhave attended tlie ele¬ 
mentary school, be phytiically fit and show inten^st in countrj'^ life, and must be 
bound to farmers who bcxird thorn and initiate them into farm work. In the pro¬ 
bationary year tlie IK33* rt'ccivcs a small amount of i)Ockei money, his food and a 
cliange of clothes and linen \Vh<*n the year is over he rt'ccives some clothes, 
and in tJie two following years, a larger sum of money and an outfit. A short 
examination is held at the end of the apprenticesliip. and a certificate is given 
to each boy. 

The boy's employer must pay every month to tlie Kmjiloyment Bureau, 
for tlie first year 10,000 crowns, for the set'ond, 15,000 crowns, and for the tliird, 
20,000 ; these payments go to meet the ofiice expenses and the Office is respon¬ 
sible for the supervision of the boys during tlie whole period 

The results of tliis institution liave been very satisfactory on tlie whole 
lor farmers, but from October 1923 the number of apprendiccs lias been decreas¬ 
ing whicli is to be explained by tlie poor prosjx?cts they have of obtaining the 
better posts. 

The various agricultural periodicals naturaUy give every support and en¬ 
couragement to tlie instruction in tigriculture in Lower Austria, in particular 
the Mxtteilungen des Landestinrhehaftskammer in tVxen which from January 
^9^5 is appearing in an enlarged form under the title “ Landwirtschaft 
(** Bauembtmdkr MiUeilungen der Landes-Landwirtschaftkammar, 1 Dec. 1924, 
Vienna: Frogmmm zur Ausgestaltung des I&ndlichen Fortbildungsschub 
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wesens: Mintsiry for Pt4hiic Wofshtp and Educaium. Vienna^ 29^6: Publica* 
tions of the ** Laiuies-Landwirtschaftskattmicrot Vienna: GBSZifAl^. 
Zurhck ziir SchoUe. Vienna* 1919: Bie agmrteche Woche det Landwixt- 
schaftskammer, 19-25 May 1924* Vienna* 1924). 

409. Austria: Demonstration Farms attached to the Vienna Higher 
School of Agriculture.— In tliis school students had until lately no oppor¬ 
tunity for visiting farms in company with their lecturers as a regular part of 
their studies, with the object of gaining a knowledge of farm work and of the 
conditions under which the various crops are grown Practical work in the va¬ 
cations sufters from want of the guidance of theory, as at those times the stu¬ 
dent is working without Itis tutor and often without any scientific direction. 
The Vienna school has accordingly made an arrangement with six farms of 
varying size and in different localities, including one belonging to Dr. Haxnisch* 
the president of the Republic, by which the farms are placed at the disposal 
of the school for demonstration purposes Other farm holdings, with good 
agricultural industrial equi]'ment are to be incorporated with the School for 
the same purpose The farms remain in the full posst ssion of the owner, who 
does not receive any remuneration from the School, and are to be used bjj^ the 
School only for the objects stated They may accordingly be visited at any 
time and examined in detail by the students under the guidance of their teach¬ 
ers and thus it is poSv<?ible for them to make a r^ al study of farming mt tbods. 
Such frequent visits fiuilitate the preparation al the School of faim maps, sta¬ 
tistical tables and grajihs, which may be shown, with the help of lanttm slides, 
and discussed profitably before any excursion lakes place 

A body of rules are compiled for these farms of which the principal |K>ints 
are as follows : demonstration farms must not be either model nor experimental 
farms, they must be farms actually working al a profit writh the sole object of 
allowing a closer touch of the Sclic*ol with practical work and of enabling visits 
to be made by the students to farms which can fiist I e studied in every detail 
by the tejiching stofi These fanns must at the same time by their special 
characteristics Wliich are the outcome of local conditions, be well adapted for 
the teaching and research work, as well as the practical utilization of the results 
of the new enquiries A farm selected for dcmonstralioii purposes must not 
on that account be required to incur any special expenses The owner must 
allow both the teaching staff and students accompanied by a lecturer access 
at all times to all parts of the farm, and also the inspection of the farm books, 
on the understanding that the cash register is excepted The School may how¬ 
ever, if owners are willing to undertake to show their accounts weekly and 
thus make perfectly clear thtir system of book-keeping, declare its readiness 
to keep the books without charge and to close the account at the end of the year. 
The owner is not compelled to undertake special crops. On request the staff 
of the School give him the bc'ncfit of all their observations, and supply him with 
their opinion on technical or economic questions. The owner may, whenever 
he so wishes, withdraw his farm from the list of those attached to the School 
and the arrangement may also be cancelled on the death of the owner, or when 
the farm is sold or let. For its own part the School may demand the disso¬ 
lution of the agreement. 

For carrying out the work involved in this new scheme a special Institute 
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ma sat up at the Higher School (Jns$tiut fUr l^rndwirtuhafUtche DetnonsiraHons^ 
wirtschaften), to be used jointly by all the departments, with the function of 
cootdiimthig the various programmes of scientihc research and the proper 
utUiasation of the demonstration farms, and of efiecting and the 

connection between them and the Higher School. (W. Sedi^maye V. I.^dwirt- 
Schaftliche Ik^monstrationswirtschaften der Hochschule ftir Bodenkultur. 
Wiener landmrtschafU. Zeitung, No. 74, No. 6032, 1924. KAni3RUNNER, Be- 
monstrationswittschaften der Hoclischule fiir Bodenkultur. Neue FretePre^se, 
No. 21681 : 1925.) 

4io. Braaii: Experimental Cultivation of Wheat in the ‘Patro- 
natos Agricolas ** of Rio Grande do Sul. — The Director of the Patronato 
Agricola (Farm Settlement) known as Visconde de Craca in Rio Grande do 
Sul, has forwarded to the Minister of Agriculture samples of American wheat, 
variety 448 and 142 cultivated on the Estate experimentally. These 
varieties originally came from the Exjxjriment Stations of " Estanzuela in 
Uruguay and Ponta Grossa in Paraguay ; they were sown on 24 June and 
reaped from 10 to 15 December of the past year, and gave excellent cro^js 

On the same Patyontito very satisfactory experiments were carried out in 
the cultivation of white oats. {Brasil-FerfO’-CarnI: No XVT, Vol XXVIIT, 
No. 382, 1925). 

4T1, Brazil : Exf>eriment Stations for Cotton Growing in the State 
of Sergipe* —The (yO\eniment of this State is continuing the organization of 
the Cotton Servit'e, five exjwriment stations having bt*en already installed, si¬ 
tuated resi)ectively in the capital mid in the conmiuiies of Dores, Propria, Estan- 
cia and Soo Paulo, thi these stations' Day's pedigree cotton whic'h is derived 
from Ru.$scU Big Boll has been planted on a large scale. Experiments 
have also been made with other varieties, especially in the Central vStation, 
and there are thus under observation specimens both of American and Brazi¬ 
lian cotton In the station in the capital, which is also the headquarters of 
the Service, there is a macliiiie plant driven by electric power. Special atten¬ 
tion is paid to the grading of the fibie, and the (^vemment of Sergijie requires 
that all cotton grown in the State and passing into the warehouses sliall 1)e 
graded by the staff of the Colton Service. Twenty five thousand bales (of 00 
to 70 kg.) of the 1923 crop were so graded, that is about 54 % of the total pro¬ 
duction. The main warehouses are at Aracaju, Earajeira, Riachucle and Ma- 
toim. {Brazil-Ferro-Carrd, year XVI, Vol. XXVIIf, No ^79, 192^). 

412. Denmark : The Botanic Garden, Copenhagen. - Prof. Ostkn- 
EEbi> has ]>repared, as a jubilee publication in commemoration of the fiftietli 
aimiversary of the foundation of this Danish institution {1874-192 4), tin account 
of the history and resources of the Botanic Garden, Copenhagen. 

The present garden is the successor of one tliai dated back to the close of 
the eighteenth century and had become inadequate. In 1874 about twenty- 
four acres were transformed to meet new requirements. Tn recent years the 
trees have been collected into a special arboretum at Sor 5 , and space for special 
sections was thus provided. The extensive glasshouses in a compact block of 
more than 2000 square metres include the higher palm-houses and lower ranges 
where tropical plants, orchids, aquatics and other groups are housed. The 
Museum contains a mass of material, including special Danish, Arctic, and West 
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Indian collections. The library of 25 000 volumes has been enriched by no^ 
merous donations. 

During the past fifty years the garden has been directed by Job. 

F. Didrichsen, E. Warbokg (1885-1911), and C, !RAT3rNKiABR, who waa 
succeeded last year by C. Hansen OsTERFEto. The staff lists mdude such 
well known botanists as W. Johannsen, L. KoiyDERtn?, RosENvmOE, 
F. Borgesen and many others. Copenhagen has many advantages as a 
centre for the study of the northern flora, and the monograph of Ptof. 
Ostenfeld, with its abundant infoimation and illustrations»will prove a useful 
book of reference. (C. H. Ostenfei4>, Botanisk Have gennen 50 Aar 1874- 
1924, pp. 101. Copenhagen, 1924 : Nature, Vol. 315, No. 2884, 19^5)’ 

413. Denmark : Competition of the Danish and Icelandic Fishing 
Industries. — The Section of Technical Chenustry of the Polyteknisk Ldrenn^ 
stall in Copenhagen lias announced a prize competition, intended to encourage 
the discovery of new and improved technical methods for the utilization of 
products of the fishing industry in Denmark and Iceland. The prize is fixed 
at 4,000 crowns and exhibits for competition may be sent to the Danish Polytech¬ 
nic not later tlian 1 November 1920 (Chemtker Zeitung, year 48, No. 1924). 

414. Spain : Intensive Course in Viticulture at Pamplona. -- This 
short course was htld from 3 2 to 13 January 1925 at the School for foremen and 
managers in vine-growing and wine making at Pamplona, accompanied by tests 
in pruning and vine grafting. The lectures and practical exercises dealt withs 
the following subjects: (r) land for plantations, American vines, grafts, grapes, 
must; (2) trade analysis of wine, elements to be determined in the analyses 
sample taking, preliminary operations, .simple testing or organoleptic examina¬ 
tion, microscopic examination, products required in the celhir, preparation of 
the solutions : (3) the cellar and its equipment, necessary cleansing and prepa¬ 
ration, vats for fermentation, their size, fermentation of the must, stripp¬ 
ing of the grapes, ferments, conditions for fermentation, slow fermenta¬ 
tion, preservation of the wine, description and causes of discuses and treat¬ 
ment, special operations, (4) defects and diseases of wine, description and causes 
of diseases and treatment: wine tasting, utilization of the residues of wine-miik- 
ing, distillation, alcohols, brandy and liquors, tartar, the more usual adulte¬ 
rations of wine and their recognition, oenological legislation, le gal procedure 
in regard to the wine-making, industry, (5) correction of wine, blending and ques¬ 
tions relating thereto ; graphic solution of such problems, fine red wines, special 
white wines, sparkling wines, sweet wines and liquors, *' mistelas **, tonic wines. 

Each of these five lectures was followed by practical laboratory and field 
exercises. 

The first, third and fifth lecture, besides others on wine grafting and prun¬ 
ing, were given by the agricultural expert N. G. DE tos Saemonks, Director 
of the School; the second and fourth by Professor F. J. Ctjende. Practical work 
is under the supervision of Professor D. A. Garcia, late of the Station of Wine¬ 
growing and Cynology- Certificates of attendance at the course are granted 
to students. {El Progreso agricola y Pecuarto. Year XXXI, No. 1374, 1925)- 

415. United States: The Boyce Thompson Institute for Plant-Be* 
search, Yonkers, N. Y. — This Institute was founded by the mining engineer. 
Colonel Wnu^iAM Boyce Thompson, and was opened at the end of September 
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tgt4. It is to form as it were a universe in miniature fpr the plants under ex¬ 
periment, in which the environment with which nature supplies plants will he 
the result of art and these environmental conditions will be regulated by botan¬ 
ists and physiologists by means of elaborate machinery. Thus, since plants 
respond to changes in temperature, automatic services control the temperature 
in the rooms and greenhouses: since plants behave differently under different 
intensities and colours of light, and with differing lengths of day, the light of 
the sun will be modified or replaced by colour screens and large giouis of 
thousand*watt lamps ; plants must have carbon dioxide from the air, and ge¬ 
nerators make it possible to supply this gas in any concentration desired, etc. 
The Boyce Thompson Institute is the result of co-operation between many stu¬ 
dents and technicians A kind of Consultative Committee is composed of 
Prof. J. M. CouivTER, head of the Botany Department of the University of 
Chicago; Prof. L R Jones, head of the Department of Plant Pathology at 
the University of Wisconsin, Dr R F. BACOlSr, formerly Director of the Mellon 
Institute of Industrial Research The active head of the Institute* and direc¬ 
tor of research is Dr W. Crocker, formerly in charge of Plant Physiology at 
the University of Chicago {Scuftce, N. S., Vol LX, No. 1553, 1924). 

416. United States ; An Important Bequest for Research in Agri¬ 
cultural Chemistry. — The entire fortune of fi\e million dollars, whi<h be¬ 
longed to the widow of Herman Frasch who died 24 September 1924, at Paris, 
has been left for research work in agricultural chemistry, in fulfilment of the 
wishes of the testator Frasch, vrho expressed in his will the hope that results 
of real practical utility would accrue The United States Trust Company, 
which is executor for the bequest, will propose for this foundation, bv arrange- 
ment with the American Chemical Society, one or several of the in.stitutions of 
the United Slates 

417. France ; Popular Courses in Agriculture at Paris. — These 
courses are given in eonncctiun with tlie Comefvaiotte des Arts ct Meiieis The 
syllabus is in two jiarts, as follows : 

I. Agriculture and general biology; 2. Special agriculture and biology. 
In the first section the following subjects ate devclopt'd * [a) agrotechnology 
(agncultural soil science, biological foundations of agricultural scunce); 
{h) general phytotcchnology (pkuit nutrition in relation to agriculture, biok gical 
expkinations of cultural practice), {c) geneial zooiechnologv (ajiimal nuUition 
in rebtion to breeding, feeding of live stock, proauction of milk and of meat). 

In the second section the following subjects are treated: {a) phyU^iechnoiogy 
as applied to tndushy (industrial pbnts, uicluding the most important colonial 
species, together with a study of the production connected with each: textile, 
oil-yiekling and resinous plants, plants yielding tannin, perfumes, rubl^er and 
essences): ip) zootechnology applied to industry (animals yielding silk, silks, 
production of wool) 

The leading pnnciples of agricultural mechanics are taught during the 
stud} of practical cultivation and of the special kinds of cultivation. The lec¬ 
tures given in the lecture theatre are supplemented by practical lessons, labo¬ 
ratory demonstrations and practice, excursions, etc, 

418. France« Farm School for the Re-education of Disabled Men* — 
This school was established some years ago by the municipality of Nantes, at 
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Chateau-Thdbaud (Loixe mfMcute), and continues to take in without dmxge 
disabled men of all classes who wish to build up a position in the country. It 
is especially intended for those suffering from lung wounds or gassmg, for whom 
an open air life is beneficial or essentiai The course fits them for posts as farm 
managers, foremen, gardeners^ watchmen, shepherds, poultry-keepers, fanners, 
and breeders of farmyard ammals Daily practical work on the farm is arran¬ 
ged in addition to the courses held in agriculture and stock-breeding. The course 
lasts for one year, and a certificate of proficiency is given to students who bene¬ 
fit by the course. (Journal d*agrta*ltwe pratique, year 88, No. 41,1924). 

419. France : Agricultural School for Girls at Belleville. — This 
school was founded in 1919 by Mile. Thome who bought for the purpose a very 
large property known in the district by the name of Chateau de Belleville and 
situated in the valley of Chevreuse (commune of Gomet le Chatel, Seine et Ojse). 
It includes large and well equipped buildings, a model farm, a dairy, a number 
of farm aiiimals, a large park, an orchard and about 25 hectares of land used 
for field crops. Girls are admitted from tlie age of 17. The complete course 
lasts 10 months and includes: household management,general hygiene, agricul¬ 
ture, horticulture and gardening, arboriculture, stock-breeding, dairying, poul¬ 
try-keeping, bee-keeping, rural economy ordinary and agricultural law Pro¬ 
fessors of the schools of (rriguon, Alfort, of the InstitiU agronomique and of va¬ 
rious others visit reguLitly each wtek to give lessons in iiu ory, followed by prac¬ 
tical applications, while the resident profc.ssors are responsible for the ]iro|x;r 
performance of the work whether m the farmhouse, on the farm or iu the gar¬ 
den, in which the students take p irt during the intervals between the courses. 
During the year visits aie organized to model f.irms, to shows mid to large 
CvStablishments 

The advantages of this val«at)le iiivSlitutioii are extended by Mile Thome 
to girls who are war orphans who are seli'cted from the age of i ^ ixnd receive 
a two years training course in domestic and farm work (S. L'ecolc‘ 

feminine d*agriciilture de Belleville La 7 le agfiu>le et turale, Year r4,Vol XXVI. 
No. 3, 1925 ) 

420. France: Technical Courses in Butchery at Angers. — The^e 
have been established to give tt‘chiiical instruction to workmen and apprenti¬ 
ces in the butchery trade. 1'hey last three years and deal with theory as 
well as practice They ofler a complete scheme of instruction and cover all 
technical questions coruiected with butchering and the sak of meat (JoufUal 
de la Boucherle quoted in the Revue ginerale du poid'*, year 5, No. 12, 
1924-25) 

42T. Great Britain; Report of the Colonial Research Committee 
for 1923. — The Report draws attention to the geological investigations in 
the leeward and Windward Islands, to tlie researches on the Panama disease 
of bananas ; the re-discovery of deposits of tin in British Honduras, which were 
known to the Spaniards but have l>ecn forgotten In Nyasaland the investi¬ 
gation of the Sumbu coalfield has given encouraging results ; a steam trial with 
a large tractor was entirely successful; tlie area of the coalfield is estimated at 
150 sq miles. The inve.stigation of sponges in the Bahamas has disclosed the 
breeding seasons of six t3^pes known to the sponge market, (Tropical Agricul¬ 
ture, Vol 1, No. II, p. 173. Trinidad, 1924.) 
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4^2. Great Britidii! The Imperial College of Tropl<;al Agrlculttire. 

— The College was opened two years ago to train students intending to become 
tropical planters, agricultural administrators or officers or specialists in tropical 
agriculture. An important feature of the College is the provision for research 
and investigation. The experimental laboratories and plots are situated at 
St. Augustine, seven miles from Port-of-Spain iu the Island of Trinidad. There 
are seven professors of zoology and entomology, mycology and bacteriology, 
botany and genetics, chemistry and soil science, agriculti'.re, economics, and 
sugar technology, and four lecturers, including one in veterinary science. The 
ordinary diploma course covers three years. P'ourth year courses are provi* 
ded for specialization in branches of agricultural science or chemical techno¬ 
logy, in particular iu sugar technology. (Nature, Vol. 115, Ko. 2884, 1925). 

423. British India: Agricultural Experiment Institute at Indore, 
CSentral India. — This Institute was inaugurated on 24 November 1924, and 
special attention will be given to the growing of cotton. I'he foimdation of 
this Institute was made fxxssiblc by the grant by the Indore Durbar of a holding 
of 300 acres and the grant by the Indian Central Cotton Committee of two Inks 
of rupees (about £ r 5,000 sterling) for the expenses of establishment, in addi¬ 
tion to tin annual contribution of 1 20,800 rupees (more than £ 9000 sterling) 
for tlie current ex]XMises, there Ixing also a certain return from the land itself. 
The pajrmeiit of the animal contribution will be divided between the Indian 
Central Cotton Committee and the eight states of Central India. 

The direction of the 1 nslitutc is entrusted to a body of six members under 
the presidency of the delegate of the (k)venior General of Central India. 
Among these members are nominees from the Indian CenUal Cotton Conh 
mtUee, one of the State <j£ Indore ajiid two of the other contributing States 
(Dhar, Jacra, Datia, Rutlan, iVwas, Senior Branch, Narsingharh and Sita- 
man). 

The Director of the Institute will act as agricultural ad\nser to the above 
named States. The cxpc‘rimental area, granted by the Durbar of Indore to 
the Institute for 99 years, includes all the varieties of soil that are suitable for 
growing cotton and which are to be found in India, and is very favourably 
situated for research work on the cultivation of this plant. It is close to the 
City of Indore, which is rapidly developing at present as a commercial, industrial 
and intellectual centre. The Institute will liave to form a library so as to be 
kept up to date' as regards the agricultural productioa of the region, and will 
be expected to train students who have taken their degrees els< where and 
have been selected by the Indian Cetral Cotton Committee. As director there 
has been appointed Mr. A. Howard C, I. E., who has already filled the post of 
Imperial Economic Botanist to the Institute of Agricultural Research at Pusa 
and the wife of the Director is to be the Physiological Botanist, having 
previously held the position of Second Imperial Ivconomic Botanist at Pusa 
{Communication received at the Inteniational Institute of Agriculture). 

424, Experimental Work in Agriculture In Tanganyika Territory. 

The attention of the Agricultuial Department of the Territory continues 

to be mainly devoted to cotton, in w^hich a gratifying increase in production 
has been shown. Special attt'ntion has been given to the dewdopmeiit of the 
native coffee industry in the Moshi District and to the introduction of ploughing 

19 -- ing. 
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among the cattle-owning natives in the Shinyanga sub-district of Tabora. The 
long-established custom in this district had been hand-cultivation by women^ 
but the tribal organisation of the natives lent il^elf very readily to an organ!*- 
sation of cotton cultivation by communities, the contributory factors being a 
closely settled population with marked pastoral and agricultural aptitudes, 
a docile and hardy type of cattle, and larg^ tracts of fertile open soil free from 
tsetse dy. A station was established for the training of oxen, the instruction 
of natives in ploughing, as well as for demonstration find the testing cf diifer- 
ent types of ploughs. Twenty-five ploughs were purchased and issued to 
native villages which are to repay the cost from the proceeds of the communal 
crop sold on markets conducted by the Department over a period of two years. 
The result was the ploughing of 500 acres of land which were under cotton in 
1924, and a reejuest by the council of native chiefs for the supply of 320 addi¬ 
tional ploughs, on the same terms of repa3mieiit. 

Other activities of the Department have been concerned with the general 
agriculture of the Territory, including experimental work at its stations. 

The Botanic Gardens at Dar es Salaam have been reorganized, and large 
consignments of seeds and planting material have been received from botanical 
stations outside the Territory. An experimental fruit ordxard has been esta- 
bli.shed including many Hawaiian and local varieties of tropical fruits. (De^ 
partfnent of Agrtcultuye, Tanganyika Territory, Report for the Fifteen Months 
ending March ^ist 1924 : 3b pp in 4^, I/mdon, 1924) 

425. West Indies: Sugar Cane Experiments at Ste. Madeleine, Tri* 
nidad. —The Ste. Madeleine sugar com])any has issued its first reix)rt, for the 
year 1923-1924, The report consists of two parts' (i) Experiments with varie¬ 
ties of sugar-cane ; (2) Manimtil experiments with sugar-cane. Tlv‘ investi¬ 
gations are being carried out on useful lines and those in charge arc to lx‘ com¬ 
mended on the sUirt made to solve field problems {Ifopuaf Agriculture, 
Vol. I, No, II Trinidad, 1924) 

426. Rubber Research in Malaya. — The Secretary of State for the Brit¬ 
ish Colonies has sanctioned the establishment in MaLiya of a Rubber Research 
Institute, to co-ordinate and extend the ivork hitherto carriea out by the Rub¬ 
ber Grower's Association, private esaites and the (kivernment Agricultural 
Department The work of the Institute will be guided by its own board of 
directors. (India Rubber JouinnJ, Vol DXrX, No 2, Dondoii, 1925) 

427. Italy: The Largest Ear of Wheat Grown. — On the suggestion 
of the Bacteriological Experiment Sttition at Crcina, there has been recently 
formed a National Committee of Propag.anda for Improving the Cultivation 
of Wheat (Comiiato Nazionale di azwne c propaganda per mtghorare la coliura 
del Frumento). In the present year 30 hectares of land luive already been 
cultivated experimentally for this purpose and tlie wheat has been transplan¬ 
ted, after sowing in the seedlx^d, the plants planted 50 cm. apart and given 
plenty of fertiliser. Very satisfactory results have been obtained in tlic‘ com¬ 
petition amiounced by the Crtmia Station last year for the largest ear of \vheat 
and the largest wlieat plant in Italy, and the Committee hope to obtain still 
better results. Professor A. Vivekza, Director of the Royal Higher Agricul¬ 
tural Institute at Perugia is said to have raised a plant containing 342 ears. 
(Comitato Nazionale Coltura del frumento. Milan, 1925). 
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428. Formatiaa of Spedial Adminutetratlve Ckmimittoes for the 
Royal Agricultural StaHona In Italy. — Special Ootumittees are placed ia 
charge of the admixiistratire side of these Experiment Institutes. No change 
is made in their composition as regards the provisions already fixed by the va¬ 
rious foundation decrees or the regulations. This applies to the Royal Sta¬ 
tions for the cultivation of citrus and other fruits (Acireale), silhworm bread¬ 
ing and the cultivation of mulberry trees (Ascoli-Piceno), experimental agri¬ 
culture (Modena), experimental silkworm breeding (Padua), experimental ce¬ 
real cultivation (Rieti), experimental sugar t>eet growing (Rovigo), the labora¬ 
tory of cryptogamic botany at Pavia and the Ro3ral Station of experimental 
agricultural chemistry at Turin. By the Royal Decree of 28 August 1924, 
however, a constitution was proposed for the Administrative Committees of 
the Royal Experimental Oenological Station at Asti, of the Royal Station of 
Agricultural Entomology at Florence, of the Royal Station of Vegetable 
Pathology at Rome and of the Royal Station of Experimental Agricultural 
Chemistr}’ at Rome. {Gazzetta Ufjiciale^ 4 December 1924). 

429. Italy: Courses for Rural Mechanics at Rome. — On 2 April 
1925 there Wiis inaugurated at Rome (at Capatmelle) by tlie Ministry of Na¬ 
tional Ec'ononiy with the support of the Opera nuztonale per t combattenti, a 
tlnee monllis course for rural mediates, intended to train workmen skilled 
in handling and rejxiiring farm traction and stationary machines. The course 
is divided into lliree periods. In the first peri<Kl of 15 days le.ssons are given on 
the eleuients of physics and mechanics and on the technology of machines (the 
latlie, the drill, the polishing wheel, welding iron), and practical instruction 
is given (adjustments, forging of parts, turning, tin soldering and autoge¬ 
nous welding) In the second jx'ricxl of 45 days instruction is given in the ele¬ 
ments of agricultural science in connection with the functions, use and output of 
agricultural machinery, the economic advantages and the selection of mi dbines, 
the construction and working of the various tyjK‘S of machines for cultivation 
(ploughs, harrows, etc ). On the practical side the students learn tlie working 
of the imicliiiics, the mounting, immomiting and exchange of parts, use of speed 
registers and repairs In the third period of a month, the theoretical part of 
the course deals with the farm motor tractor, and the practical work consists 
in the use and keeping in repair of the tractor and in ploughing exercises imd 
practice in coupling tlie tractors and working with farm machinery, both sta¬ 
tionary and mobile. 

Further infonnatioD on the school may be obtained from tlie Opera Na^- 
zionale per i ComhatteftH, Seztone economico-^sociale, Via Ulpiano, ii, Rome. 

430. Japan: Forestry Instruction.— The Japanese liave brought to a 
high pilch of perfection the professional training of technical experts for the 
work of managing the State forests. At the present time, the number of 
Japanese forestry ofHcets is about 2,700, of whom more than 500 are university 
graduates. The first institution for higher instruction in sylviculture was 
opened at Komaba, five kilometres from Tokio, in 1881, and in 1803 it was 
affiliated to the University. There is a k\rge teaching Staff, and the forestry 
subjects proper are in the hands of six professors. Tlie School has the entifB 
management of a vast forest estate of 100,000 hectares which exit nds through 
the whole of Japanese territory and is cniinently suited for the practical 
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training of the students, while forestry engineers, after completing the 
theoretical course, must work on these forests for three months. 

Other forestry schools have recently been opened and also attached to a 
University: viz. in 1907 one at Sapporo for the Yeso, in 1922 one at Kiiisiu, 
and in 1924 one at Kioto. In addition to these four institutes for higher 
instruction, Japan has six Forestry Academies. The Government assists pro¬ 
fessors and students by grants of funds for further training in other countries. 
Nearly 350 professors are at the present time making use of these facilities. 

The Japanese Government has also estabhshed a station for forestry ex¬ 
periments, which has been at work for some time at Tokio and to which two 
sub-stations have recently been added, at Sendai and at Kumamoto. The en¬ 
quiries carried out by these iostitutes relate to: (a) Re-alEorestation and soil 
investigation ; (b) utilization of forest products; (f) maintenance of forests; 
(d) protection of forests; (e) forestry meteorology; (/) questions of forest pa¬ 
sturages ; (g) forest sowing. 

The results of the numerous experiments already made by the Tokio sta¬ 
tion have ap£)eared in a Japanese periodical in ^glish with the title " Journal 
of the Forest Experiment Statiem (Journal Forestisr Smsse, Year 75, 
Nos. 7-8, 1924). 

431. Paraguay: Foundation of an Agricultural and Stock-breed¬ 
ing School in Paraguay. — The establishment of this School was authorized 
by a law of 11 September 1024, and its headquarters are to be at the Paragua¬ 
yan Botanic Garden {Dtario Official, No. 1958, 18 September 1924). 

4^2. Sumatra : The General Experiment Station of the General 
Association of Rubber Planters of the East Coast of Sumatra* — In 
the Proceedings the Experiment Station of this Association, No. r8 of the Ge¬ 
neral Series, a report is published by the Director of the Station, Dr A. W. K. 
De Jong on the work of the Sbition for the period i July 1923 to 30 June 1924. 
Tlie Station consists of an administrative office, three .sections, of chemistry, 
botany and agricultural science respectively and the Experimental Garden of 
Soeagei Pantjoor has been attached. The report contains various chapters 
referring in order to llie various branches of the work of the Station, With 
regard to tlie Chemical Section, under MM. H. N BxoMMENDAiy and W. Bkr- 
XEI^, the figures show the amount of work done in the period. In all 1307 dif¬ 
ferent specimens were examined and analysed, including rubber, Litex, bisul¬ 
phate of soda, anticoagulants, derivatives of coal-tar, palm oil, water, soils 
etc. The Botanic Section under Dr. C. ILbusser is mainly interested in the 
selection of varieties of Hevea and phytopathological questions, while the Sec¬ 
tion of Agricultural Science, under MM. 1. A. Maas and I. F Schmoue, besi¬ 
des dealing with Hevea and the oil-yielding palms, carries out experiments on 
tea, coffee, forage plants, fertilizers, plants yielding essences, etc. (Verslag 
van den Directeur van het Algemeen Proefstation der A.V.R.O.S.: i July 
1923-30 June 1924. Mededeel v h. algem. Proefst, der A, VM.O.S, General Series, 
No. 18: 15 pp , 2 tables, Printed by Deli courant, Medan, 1924). 

433. Switzerland: Swiss Experimental Institute for fruit-growing, 
vine-growing and horticulture in Wftdensw|l* — The Director of the 
Institute, Prof. Dr H. MirtUKR, 1 'hurgau, has arranged for the publication 
of a detailed report on the work of the Institute for the initial ijeriod 
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1921-33, In addition to the general smmnary there are separate chapters 
dealing with the work accomplislied by the Scctioii of Physiology and Vege¬ 
table Pathology, the Section of the Bacteriology and Physiology of Fermen¬ 
tation, the Chemical Section and the Technical Section. The latter Section 
deals respectively with vine-growing, pomology and horticulture. The report 
contains a considerable amount of information and statistical matter which 
together with the large number of special courses held by the Institute and the 
publications of the scientific staff are evidence of the very marked activity 
displayed by the Institute in the period under consideration. (Bericlit der 
Schweizerisclien Versuchsanstalt fttr Obst-, Wein- und Gartenbaii in WMens- 
wil ffir die Jahre 1921-J923. Landwtftsohafthches Jahrbuck d$r Schweiz, Year 
38. Part 5; 1924). 

434. Federal Stattoa of Viticiiltural Expmimeiits in Lausanne and 
the Pully Estate. — The work of this Station Is described in a report by 
the Director, Dr H. Faijst and his Assistant M. P. Tonduz under the fol¬ 
lowing heads; (a) the Division of Physiology and Vegetable Pathology; 
(i?) the Division of Chemistry and Bacteriology; {c) the Secretariate; (d) the 
Fully Estate. As regards division (a) reference is made to grafts and grafting 
stocks of vines, hyl)rid direct producers, and work on vines with black grapes: 
this work is done in collaboration with the ^^ticultural Station at Mezzana, 
since tliese wines (irc the type specially recommended for the Ticino region. 
The activity of this Division is also displayed in the coiitrol measures and the 
experimental work imdertaktti in respect of the various diseases of wines and 
the diseases or parasites of fruit frets, thus carrying on the pomological work 
of the former Waldensian Cantonal Station. 

The Division of Chemistry and Bacteriology has been very active on behalf 
of the service of infonnjition, having carried out at its request altogether 345 
analyses of damaged wines and ciders A kirgc number of analyses were made 
in connection with waldensiaii wanes of the 1922 vintage, som<% for purposes 
of spt'cial studies, on the must of grafting stocks (358 analyses in 1923), 305 
on soils, on wines coming direct from the producer, on materials used in wine¬ 
making* on Ticino wines, sprays and insecticides, etc. The Bacteriological Sec¬ 
tion luis continued its invcstigalioiis into the dise^xses of wines and ciders, has 
undcitaken ex|)crimcnts for Uie destruction of bats and rats, and in collabora¬ 
tion with the Division of Plant Physiology and Pathology has made a study of 
the action of benzoate of soda as an antiseptic, etc. In addition, as regards 
laboratory and technical work the staff of the Chemical and Bacteriological 
Ihvision have devoted considerable time to tJu' i=stablisliment and can3ring 
out of short coursi^ in wine-maldng, re|)aratioii of alcohol free wines, utiliza¬ 
tion of fruit, handling of the vintage and cider-making. 

The report also deals in a special chapter with the research work under¬ 
taken on the Rilly Estiite. (Annuaire agrtcole de la Sutsse. Year 25, Part 4, 

1924.) 

435. Switaseriand : Federal Experimental Seed Testing Institute in 
Lausanne, Monte Galme. A report on the work of this Institute in 1923 
luis 1 »een published by the Director, Dr. G. MARTiNEt, The numt)or of analyses 
undertaken was 4,394 besides 763 carried out in connection with the work of 
seed selection. The Association of Seed Testers in Swilzerkuid {Association 
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sai'sse des sSkctionnews, Syndicate des silecthnneurs frihvwgeois de Sarine. 
Cldj^e et Broye, Syndicats des silecttonneurs du Jura Bemots) atid the Bureau des 
semenoes d*elite have had 119 seed in all tested by the Institute. The 

teport gives a considerable amount of information for the work of selection 
tooth in the experimental held and in the case of cereal seeds forage crops and 
other food plants on the farms themselves. There are also notices of tests 
carried out with various fungicides {“ Uspulun " " Fertilisa de Pion-Gan 
and powdered carbonate of cop|ier and of tests carried out to check rot in 
wheat, etc. The Institute has also established a close and valuable cooperation 
with farmers for the cultivation ot potatoes with a view to selection. {Annuatre 
agricole de la Smsse, Year 25, part 5, 1924). 

436. Federal Institute for Agricultural Chemistry at Lausanne* 
— An account of the work of tliis Institute during the years 1922-23 Inis been 
pubhshed by the chief officer, M, C BussKHRE, Tlie number of specimens re¬ 
ceived juid analysed was in all 5585 , 2340 in 1922, and 3245 in 1923, and as 
the number in 1921 was 2200, there lias been a progressive increase in the test¬ 
ing work f(>llowing on the increased quantity of the material in use, which in 
its turn reached and even in the case of certain substances exceeded the pre-war 
quantities. The quantity of samples of fertilizers was in tdl 16046100 hg. for 
1922 and 247 6700 kg. for 1923, and the increase w«is particularly marked in 
the case of the phospluitic fertilisers As regards forage crops the number of 
j^cimeis received during the two years were respectively 368 an 416 for an 
amount in each case of i 600 500 kg. and 1 794 300 kg. The report contains 
valuable notes on the various tests carried out on these subsUuiccs and on crop 
specimens, spraying materials, and soils. A note is given on exxx^rimeiits in 
weed destruction the use of ** Phosphazote " for selected cereals and of ni¬ 
trogenous fertilizers for potatoes as wtll as of fertilizing material for meadows 
and pastures. A special report is promised on the fertilizer tests cairicd out 
in the Croiseltes experimental fkld. (Annnaire agrtwle de la Suisse, Year 25, 
part 30, 1924). 

437. Courses in Agricultural Book-keeping at Brugg, Aargau. — 

Three day courses have been held in Germany and in France in Ft bruary of 
this year. Students receive board and lodging free of charge and railwjiy 
travelling expenses are refunded. In return they undertake to keep the ac¬ 
counts of their farm for at least a year under the suix?rvision and direction of 
the Sea^tariat des pay sans sutsses, and at the end of the year to submit their 
farm bocks to the Secretariat. Boys working under the orders of the head of 
the family are not admitted to the conrsis, unless llie h<‘ad of the family lias 
made them thoroiiglily acquainted with all the work of the farm and in parti- 
cukr with the details of the accounts Candidates must have secured the 
co-operation of the farm housewife as account must be taken of the produce 
consumed by the family ; tenants are not to be taken into consideration, unless 
they are in a position to supply an exact account of the value (f the kmd, build¬ 
ings, etc. The secretariate pledges itself not to disclose the name under which 
the accounts are kept. Diplomas and prizes are awarded to those who show the 
beat account books. {VtndusUw laxiikre sutsse. Year 6, No. i. Brugg, 1925). 

438. Czechoslovakia t Agiicuttoral Instruction. — An official publi¬ 
cation of the Czechoslovakian Ministry of Agriculture supplies the following 





6^1 

pupils and 301 popular agricultural schools with 14,117 pupils. In addition 
tha farnu^rs* organiaatiotis are responsible for the establishment of the rural 
popular University, the agricultural Museum, the organization of agricultural 
shows, etc. The administration (f the schools of intermediate and lower 
grade rests with the Ministry of Agriculture. (Publication du Mim^Ure de VA* 
griculture de la Ripuhhque TchScoslovaque, 1 August, 1921. 

439. Czecoslovakia: Agricultural Academy. — The institution has been 
recently founded at Prague, on the iiiitiativc of Prof. ^ TOK^ASA, for the pur¬ 
pose of encouraging scientific experiment in the field of agriculture, forestry 
and the agricultural chemicjil industry. It is divided into six scctioiis. At the 
present time the Minister of Agriculture, Dr. Milan Hodza, is the president 
of the Acjidcmy, and Prof. Stoklasa was elected first Vice-President and M. 
M. SONNTAG, i( rmer Minister c/f Agriculture and a large landowner, is the se¬ 
cond Vice-President, while Dr, KiacH luis been ap|xiiiiled Ocneral Secretary. 
The Academy, is well supplkd with funds and will thus be able at once to enter 
u|X)n its programme oi scientific w<>rk. 

Agricultural ani Scientific Institutions and Associations. 

440. Netherlan Is: International Gomittee of Phytopathology and 
SkNinomic Entomology. — The Report of the Secretary, Herr T. A. C. 
ScilRoEVRS, on the work of the Conunittee for the period 30 June 1923 to 
1 Jamiajy i(>23 lias now be n i smd 'Ihe Connnit w s formed o the 
occasi n of the P'irst International Conference on Phytopathology and Kcon- 
omic Bntomology, held in Holland in 1923 (sec International Rwew of the 
Science and Prac tice of Agriculture. Vol. II, 1924, No, 1, 288), with headquarters 
at Wagenbigen (Holland), Nassauweg 28. 

After printing the report of the Conference the question of the practical 
application of the resolutions adopted aro.se. After arranging the necessary 
preliminaries two meetings of the international Committee were held under the 
presidency of Prof. H. M. Quanjrr At the first, which took place in Brussels 
on 27 May 192^, a preliminary discussion as to the date and place of the next 
conference, took place, mid also on the relations to be established between the 
International Committee and the International Institute of Agriculture. The 
following subjects were also discussed: the enlargement of the Conunittee by 
the inclusion of representatives of Russia, South America and Cliin ^; plans for 
the collection of the funds required by the Committee in view of the prepara¬ 
tion and orgiinization of Congressc.s; the addition to be nuide to the funds for 
tlie l^iksson prize, ii.tended for the assistmice of deserving students, iu carry¬ 
ing on experimental work in plant diseases and insect pests; the collection of 
information and publication of documents referring to phytopathology and 
economic entomology, etc. 

M. DouiS-Dop, Vice-President of the Intenialional Institute of Agriculture 
atid Delegate of France and the French Colonies, was present in an unofficial 
capacity at the second meeting of the Committee, held in Paris on 9 Octo¬ 
ber 1924. Both M. Do? and Dr. J; H. van Rijn, Delegate of Holland at the 
International Institute of Agriculture took an active part in the work of tlirt 
Committee, and the Paris meeting was concluded by a resolution to the effect 





data in respect of agricultural Instruction during the scholastic year igai-aa: 
there were three higher schools of Agriculture with 1242 students, two schools 
of forestry with 481 students, 206 agricultural intermediate schools with 9184 
that arrangements were to be made with the International Institute of Agriaxl- 
ture, in accordance with the terms of Resolution 15 of the Seventh General 
Assembly of the Institute, for the organization of the Second International 
Conference on Phytopathology and Economic Entomology at Rome in 1925. 

In view of new proposals made shortly after the meeting, the Presidenl and 
the Secretary of the Wageningen Committee, in considering the position in 
January 1925, decided to approach the Government of Czechoslovajkia with the 
request that it would undertake in 1927 the work of organizing the Congress 
which the CrJechoslovakian Republic had originally offered to welcome in 1926, 
This Congress is to be held in co-operation with the International Institute of 
Agriculture and with the International Association of Institutions for Plant 
Protection, provided that the proposals of the President and the Secretary of 
the Wageningen Committee, regarding the constitution of the Association are 
accepted. Draft rules for this Association form a part of the report to wltich 
reference is here made. 

II this Association is formed and officially recognised by the Iniernational 
Institute of Agriculture, the President and Secretary of the International 
Committee propose that the first general assembly of the Association shall he 
held in 1927, at the same time as the Second International Oonfere noe of Phyto¬ 
pathology and Economic Entomology and that up to the time of the inaugura¬ 
tion of this assembly tlie Council of the Association shall consist of the Wage- 
ningen .Committee. 

441. United States: International Institute of Cooperation. — 

A meeting of farmers organizations and co-oi)erative undertakings was 
recently held at the Department of Agriculture, Washington, and a resolution 
was unanimously passed, urging the calling of a conference during the current 
year for the foundation of an Internaiwnal InatituU of Co-operation in the United 
States. The immediate questions to be decided at tlie conference appeared to 
be: (1) collection and utiliz^iiion of the facts relating to the cooperative 
movement in the United States and other countries; (i) the present position of 
the co-operative movement; (3) the preparation and pn^fessional training of 
manners and employees in the theory and practice of co-operation ; {4) assis¬ 
tance to educational institutions, with a view to the im]>rovcment of the instnic- 
tion relating to co-operation ; (5) the utilization of the co-operative movement 
as a means of collective and national progress. {Ihe Agricultural Gazette of Nem 
South Wales, Vol. XXXYT. Part i. January, 1925 ) 

442. Germany: Bavarian Bureau for the Sale of Materials for 
Increasing Crop Yields and for the Protection of Crops* — An 
agreement, to come into force on i January 1925, lias been reacluHi be¬ 
tween the Bavarian Government, represented by the Director of the Govemmeat 
Institute for the Cultivation and Protection cf Plants {Landesamtali f%Y 
zenhau und Pflanzenschuiz), and Iler.r Daukrer in Munich, in virtue of which 
Daxjehkr hfis undertaken the exclusive sale in all the agricultural districts, on 
accoimt of the Institute and in accordance with the instructions and prices as 
fixed by it, of bacteriological cultures* remedies for plant diseases and generally 
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for controlling all crop parts and also all apparatus required for the purpose. 
It is understood that sale will be confined to the cultures, remedies and appa¬ 
ratus prepared by the Institute or by other persons on its behalf, and the Of¬ 
fice may sell substances and apparatus of foreign raanixfactuie only when it 
has in each case the express permission of the Institute (Prahiische Bldiier 
fUr Pflunzenbau und Pflmzenschuiz. Year xi. Part 2.1925). 

443. Austria: State Activity in Lovirer Austria in regard to Land 
Improvements. — In a report published by Herr STirtz director of the Tech- 
*iical Agricultural Section of the Government Hydraulic Office of Lower Aus¬ 
tria {Tdhgkeiisbericht des Vorreferates jUr Kulturtcchmscke Angelegenketten der 
n. 8 Landesregwrung fUr das Jnhr 1^24, Vienna, 1925) an account is given of 
the work accomplished in the different communes of the region by the Office 
which in 1923 had 134 improvement works under its charge. In 35 communes 
I 47373 hectares had been drained and 10.089 square metres of open ditches 
had been dug for drainage purposes. The total cost amounted to 9664 mil¬ 
lion crowns. In order to facilitate tlie completion of these works, the Lower 
Austrian and the Federal Governments granted loans without interest to 
Consortia for Improvements in the proportion of 60 to 90 % of the total cost. 
Repayment of these loans is to be made within 3 to 7 years after the comple¬ 
tion of the work. The amount of the loan and the dale of repa3mient are fixed 
with reference to the financial and economic circumstances of the Commune 
in which the improvement works are being carried out An irrigation plant 
luis been installed in one of the Cximmunes and in others. 73 in all, a water sup¬ 
ply lias been installed, and in addition there have been schemes of other 
t5rpcs. The Tcclmical vSt'ction already mentioned drafts such schemes freed 
charge, super\’ises the work in I*rogress and approves it when completed. 
Certain works have kid to be deferred temporarily on account of lack of funds. 

444. Brazil: Yield of the Seed Farm inSfto Simio (Brazil) from 1920 
to 1922, — “ O Servi9o de Inspec9ao e Fomento Agricola of the Ministry of 
Agriculture, Industry and Commerce of the State of San Paolo has published 
a collection of statistics showing the quantities of seeds, cereals, forage plants, 
etc,, produced in the period stated and amounting in all to 733574 quintals. 
This Te|x>rt gives a general idea of the finmicial aspect of the production. 
(Servi^ de inspeegdo e Fomento Agricola^ Mtnisterio da Agncultura, Indus- 
tria e Commercio. Produegdo do Campo de Sementez de Sdo Sintdo, 1925)- 

445. Brazil; New Agricultural and Zootechnical Services, — By 
a recent decision the Government of Santa Cuthenna luis established a remount 
sbition at Joinville, where a considerable dairy industry is developing. 

The (k>vennncnt of Parahiija do llorte, wnth the object c»f making provi¬ 
sion for the cattle-pasturing industry, hes publi.shcd a degrc'e by which a Ssr- 
vtgo de Defema Pastortl (Service for the Protection of pasture lands) is consti¬ 
tuted. (BfaztUFerro-Carnl, Year XV, Vol. XXVIT, No. 370, 1924 and Year 
XVI, Vol. XXVIII, No. 379, 1924). 

446. American Parasitological Society. — At a meeting of students 
and others interested in parasitological studies, held at Washington, on 30 De¬ 
cember 1924, the American Society of Parasilologifet.s was fornitd for the pre¬ 
sentation and discussion of new and imix>rlant facts and problems in this 
btaxicli of study and for the adoption of measures and proposals to encourage 
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in the United States the development of instruction and eacperimental work in 
parasitology. The members of the Society may be eithe^ members with full 
voting and other powers or honorary members. Bvery person interested in 
parasitology is eligible for full membership. 

447. l^teraational Society for the iBstory of Science. — This So¬ 
ciety has been founded in the United States with the object of ensuring the con- 
tinuance of ** Isis an internationnl review dealing with the history of science. 
The re\iew, which is edited by G. Sartch (Cambridge, Mass.) has become the 
official organ of the Society of which L. G. Henderson (Cambridge, Mitss.) is 
the chidrman, and D. E Smith (Odumbia Univ. New York), the Secretary. 

448. British Committee of Agricultural Meteorology. — The British 
Ministry of Agriculture £ind Fisheries has appointed a permanent advisory Com¬ 
mittee for all questions relating to agricultural int teorology. 

449. West Indies: Report of the Agricultural Department of St. Vin¬ 
cent for 1923 . — The Report deserves cartful study; the account t»f ex¬ 
periments with varieties of sugar-cane is of sjxjcial interest at the present time. 
In regard to crop pests, it is shown tliat succeSwS nniy be obtained by community 
action. The description of researches on cotton should be studied by growers 
of West Indian cotton ; during the last two years there lias been great improve¬ 
ment in the yield |xr acre. Reference is made to Land Settlement and Credit 
Societies. [Report bv the Imperial Commissioner of Agncultme for the West 
Indies, 

450. The National Research Council in Italy. — Tliis Council was 
established as a corpoifite body by a Royal Decree of lO November 192 and is 
afiUiated to the Inteniational Research Council the head quarters of which is 
at Brass* Ls. Its objects are : (a) to co-ordinate raid encourage national activity 
in the different branches of science and applied science; (h) to ketp in touch with 
the different (kiveniments in regard to all questions relating to the seiences 
and their practical aptilicalions, the solution of which is ef interest and value 
to the country ; (c) to establish and direc t, where reciuired, scientific laborato¬ 
ries of a general and sjxcial cluiracter. The annual receipts of the Council are 
made up as follows ; (1) the annual contribution allotted from the I^ucation 
budget ; (2) contributions by public or private bodies eitlier as donations or 
subscriptions ; (3) possible working profits Its capital is built up (a) from 
donations made for the purposes , [b) from funds assigned with this object by 
the Council, out of any surplus on the ye*arly budget. [Bullettino Scientifico 
Teemeo, Year VI, No 0 , 1024). 

451. National Association of the Agricultural Press in Italy. — 

Foiuieitd on 1 Januarv ie>25. Its objects are as follows, (a to protect tlie mo¬ 
ral and jirofessional interests of members ; [b) to establish joint services of in¬ 
formation and enquiry: (f) to organize by common agreement the considera¬ 
tion and advocacy of questions of interest to national agriculture and suitable 
propaganda, and to develop Italian Agriculture ; (d) to make effective provision 
for the proper insurance of members. 

452. Russia: The Technical Chemical Bureau of the Russian Sugar- 
Rehning Union at Kiev. — The work of this Bureau is to train chemical 
experts for the refineries belonging to the Union and to carry out scientific 
research in the chemistry of the refining process. Consideration is being given 
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to the draftitig of a model form for the reports on the regular work of the varioua 
manufactories belonging to the Russian Sugar Refiners Trusts. In 1923 the 
Office had already organized a central Inspection of the chemical technique of 
the sugar-refineries under its control, and thus became fully acquainted with 
their requirements an<l deficiencies. Previous to this inspection, there had been 
shortages of output from the factories in proportion to the quantity of raw 
materials and to the entries in the laboratory note-books and the accounting 
registers, but now strict enquiry has been instituted into the causes of shortage 
resulting in more careful management both on the administrative and the tech^ 
nical side. The statistics collected for the compilation of the report on the first 
year's working of the central inspection are in themselves proof of improve¬ 
ment The general results will be discussed at a meeting of the chemical ex- 
jx'rts, and will serve as a basis for further improvements as regards the output 
of the refineries. 

The Bureau is managed by a Committee of three members and the staff con¬ 
sists of a chemical engineer, five travelling expe^rts, mid a corrtspondence cltrk. 
{Zeitschrijt f die Zuckenndusine der Cecoslovakischen Repiibhk, Year XI^IX 
(VI) No. s, 1024). 

453. Russia: The Ukraine Gcmmittee for Sdentifiic Agriculture« 

— This Commith^' was formed to continue the work of the former Scientific 
Committee of the Imijerial Ministry of Aericulture, and up to 1923 its head¬ 
quarters were at Kiev. It was later transferred to Kliarkof, the capital of the 
Soviet Republic of the Ukraine. In addition to the President's Office and the 
Secretariat, which among other duties maintain relations with tlie Interna¬ 
tional Institute of Agriculture at Rome, the Committee is composed of the fol¬ 
lowing sections . 

1 A tecluiical Secretariat, with a sub-section engaged in establishing 
scientific agricultural terminology in tlu? Ukraine hmguage and in publisliing 
a dictionary of these terms, mid other subsections in charge of bibliography, 
Uie library, the Review issued by the Committee, the museum and the corres- 
^Knid<*nce ; 

2 The following sections: rural econoni)', meteorology, chemistr}^ soil 
science ; botany, including systematic botmiy, plant physiology, seed selection 
the botany of cereals, marsh, industrial and medicinal plants, phytopathology 
and e3qx*riment sUitions ; zoology, including entomtdogy, bee-keeping and fish 
breeding, rural demography, stock-breedhig, veterinary science, cultivation 
of pastures, tnethods of cultivation, horticulture, sylviculture, land improve¬ 
ments and agricultural instructitm. In addition to thcvse services there arc nine 
Commissioners with sjxicial responsibilities for the protection of natural wealth, 
the general direction of the work of the district orgmiizations as well as that 
of the Experiment Station, control measures against cgricultural pests and 
drought, questions of irrigation and water supply, mid of roads and communi¬ 
cations, the utilization of the subsoil, more esijecially of the phosphate layers. 

Conferences and Congresses, 

454. Spain: Proceedings of the Seventh Intematioaal Gongreae 
on Olive Cultivation. Seville^ 5-19 l>ecember 1924. — The Organising 
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Committee of thisIntenmtionalCoBgxess has accepted the tender of the publisln 
ing firm' " Sucesores de Rivadeneyra The Proceedings will be distributed 
gratuitously to members of the Congress, and will also be for sale at 40 and 
50 pesetas in paper cover or bound cloth respectively. 

The Firm Rivadeneyra accepts advertisements relating to olive oil produc¬ 
tion for insertion in this important publication which will be published in 
Spanish and French. 

455. United States: Report on the International Dairy Gongress, 
October 1923 {received 1925). — This report has been published by the United 
States Dc-partment of Agriculture, Washington. Bor 20 3^»ars past successive 
International Dairy Congresses have been held in different European countries 
The first was the Brussels Congress In October 1923, at which the International 
Dairy Federation was founded. There followed hi oxxier, the Pans Congress h* 
1905, a Congress at the Hague in 1907, at Budapest in 1909, at Stockholm in 
1911, and at Berne in 1919. Durfng the period of the War the Congresses wen? 
suspended, and it was not till 1923 that n series again took place nam<‘ly at 
Washington, 2-12 October, at Philadelphia, 4 October and at Syracuse, 
N. y., 5-10 October. The last Congress was organised by the ** World Dairy 
Congress" in pursuance of the authority given by a Law of the United 
States Parliament, dated 3 March 1921, The co-operation of the American 
Government was secured through th^ Departnunt of Agriculture os well as 
through the other Mhiisirles, and the Congress was organised by agreement 
with the Federation Internationale d» Lattene and with the co-operation ot 
the national and local organisations of the United States. 

As already stated, conf^*r*nccs took place in succession at Washington, 
Philadelphia and Syracuse, where an Jjutemational Dairy Exhibition was also 
held, including select breeds of dairy cattle acclimatized in the United States, 
dairy industry products, butter, cheese, condensed milk, etc , aiid all the equip¬ 
ment used in the industry itself. The programme of the Congress was compre¬ 
hensive and discussions took place on all the questions relating to the object 
of the Conmress, which was defined in the official programme as tlie establish¬ 
ment of an International exchange of recently acquin d knowledge, both scient¬ 
ific and practical, relating to the dtiiry industry, and also the issue of a state¬ 
ment on the methods and results of the various ways of using milk and its 
derivatives for human food The report contains tn extenso the communica¬ 
tions made by a number of scientific experts in each of the 2 7 sections irrio which 
the Congress was divided. The international trade in milk, the increiisc of the 
milk yic Id in the United States, the working of the Regional Milk Council System 
in the United Statea, the employment of condensed milk and milk powder in 
human food, the milk supply of towns, questions relating to cheese-making, 
methods of technical instruction for the sbiff of dairies, the food value of milk, 
ice creams, methods of improving the food uses of milk, diiiry instruction in 
various countries, the education of the consumer and co-oj)eration methods, 
milk tt‘sts, milk transport, inspection of dairy products, feeding of dairy cows, 
the chemistry and bacteriology of milk, dairy equipment, scientific study of 
milk and milk powder, breeding of dairy cattle and their disease's ;— the above 
is a list of the subjects treated in the different .sections of the Congress. 

The Congress did not pass any resolution on the subject of international 
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telatioiis which ate not as yet completely established. Besides the meetings 
a nmnbet of excutsions were organized, enabling the members of the Ccingtipas 
to visit dairies, pasturage centres, laboratories, model farms, experimental 
in^tutcs, etc. 

In conclusion while the rc^port may be said to form a complete encyclo¬ 
pedia on the subject of milk, the object which has been specially kept in view 
is to empluisize the influence of economic problems of international trade and 
consumption of dairy products; prophylactic methods of dealitrg with live slock 
diseases and supervision of the sanitary conditions under which stock is kept; 
the standardization of products, the effect of the consumption of milk and milk 
products on the general health and the importance of such consumption on the 
physical and intellectual development of the people. (Proceedings of the 
Worid*3 Dairy Congress, Wasldngton, D. C., October, 2, 3; Philadt Ipliia, Pa., 
October, 4; iryruci se, N. YOctober 5,6, 8, 9,10; 2 vol. in 8®, p. XVI + 1599. 
Washington, D. C„ 1924). 

456. Great Britain : Sixth Ck>iigrea6 of the International Federa¬ 
tion of Professional Horticulturists, London, 28-30 May 1924. — The 

publication of the Rc'port of this Congress supplies an account from various 
sources of the situation 'of world horticulture, as well as an official statement 
of the activities of the Fod<‘ration. The reports relate to the following coun¬ 
tries : France: R. Barbihr, G.^neral Sccretaiy of the Ft'deration; Holland: 
H. C Vajukton, General Secretary of the Netherlands Horticultural Federa¬ 
tion ; Bclgitim: C. PynahrT, l^tsident of the Chamber of Belgian Horticul¬ 
turists ; Great Britain .8 W. Hajue^, secretary of the Cliamber of Horticul¬ 
ture ; Swltzc'tland : A STAHFjLy, St‘cretary of tht' Federation of Swiss Horticul¬ 
turists. 

A nport of the working of tlie B I.F.N.H. (Bureau International d^Enregts- 
iremeni des Nouveaulii, IJorticoles)^ which is begiiming to be freely uscri by 
horticulturists, explains the advantages offerenJ by the Bureau to the discover¬ 
ers of new species. As regards arbitrations and disputes as to intemational horti¬ 
cultural transiictions, the Congress resolved that every Horticultural Associa¬ 
tion should, when necessary, j^lace itself in direct communication with the 
Chambi'r of International Commerce and make use of its services Qucstiotis 
of phytopathology and the prohibition of importation were tlie subject of a 
detaikd report by M. G Pynakrt mid also oi a report by Mr A. Gibbon ou the 
Cimadian I/gisliiioti for plmbdiseascs. In regard to quarauliiie measures, 
questions relating to bulbs, rose bushes graftcri by the Manetti methods, or¬ 
chids, fruit, etc., came up for t'onsideration and in the discussion that followed 
a resolution wjis pfissed in favour of the meeting of an Intemational Conference 
at Washinglon to examine afrc'sh, and in all its bearings, the probk m of the 
transport of living plants from tlit' intt*mational point of view, and to secure that 
the methods of inspection and testing should be practical. 

The next confe\*ence of tlie Federation will be lit Id in Holland in 1925. 
(The Intemational Federation of Professional Horticulturists, Report of the 
Congress held in 1/ondon, Connaught Rcoms, KingswJiy, W. C. on tht‘ 23 and 
30 May, 1924 ; (>3 pp. in smtiU 8vo. Orleans,). 

457. Denmark: Fifth International Chemical Conference at Copen¬ 
hagen, 26 June to 1 July 1924, — The Council of the Union of Pure and 
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Applied Chemistry unanimously adopted the proposals of the Committees, 
rebting to the re form of nomenclature, bibliographical documentation and also 
on raw materials and industrial products, physico-chemical standards, pure 
chemicals for experiments, tabbs of constants, solid and liquid combustibles, 
ceramics, the preservation of foodstuffs, industrial h3rgiene, and scientific and 
industri 1 plMit. 

The n ports of the Committees were supplemented by four lectures given 
by the followirg: B BitttMANN, on the qiiii hydrone c lc‘ctrode and its applica¬ 
tions ; — H Boehr, on the probltms of the atomic theory, — J N. BROEisr- 
SXED, on some vi« ws as to the definition of acids and bases ; — S I* B SoEREN- 
SEN, on the sedubility of Prottins 

458 . Reports of the First International Seed Trade Congress. — 

This Congrtss was h< Id in I/)ndon from 7 to 10 July 1924, simultant ousJy with 
the luteniational Se-cd Testing Conference, and was attended by represent¬ 
atives of C»anada, Czechoslovakia, D(‘iimaTk, Danzig, France, Germany, Great 
Britain, Italy and the United States of America At its final sitting the Congress 
adopted an international model form of contract for the purchase and sale of 
seed for agricultural puT|x>ses Copies of this form are ap|x*ndcd to the pub- 
lishrd report of the Congress (The Agricultural Seed Trade Association of 
the Uiiitxd Kingdom Report of the Prejcetdings of thi‘ First International 
Seed Trade Congress h Id in I^ndon, July 7 to 10, 3024, 74 pp in small 8vo) 

450 . First World Energy Conference in London, 30 June to 14 July 

1924. — Tiio object of this Conference was to lay tlie femndations for inter¬ 
national co-operation in the utilization of energy in its various foinis, including 
the ascertainment of all naturilsources of energy, the economic use* of cc mbnsl- 
bles, the iudustri«il ap[)lications of energy, tb standardization of industrial 
materials, international aglet me nls for tb' tnipleymcnt of electric tnc'rgy and 
for financing industry, for transport, st'ientific (xperinunts, inelnstrh 1 stbxds, 
etc, Imporbint economie' problems wt‘re considt'rod from tlv iiite‘mational 
standpoint and it was decided tbit the Second Cemferemee sb uld lx? bid in 
Rome in 3927 A permanent intematitmal organization w<is formed with 
heedquait rs in London 

The Confemice was follt'wed by the first reunion of the International 
Commission on IClectricity wliich is endeavouring to standardize the regula¬ 
tions resp(‘Ctii»g t h ctric nuichines and installations 

460 . International Congress for the Scientific Organization of 
Labour. — Prague, 20 July 1924. 

461 . Report of the First Pan-Pacific Food Conservation Conference* 

— Til* Cx^iund ProccHdings of this im|X)rtaiit gathering, which was bid 
at Hone lulu from 31 July to 14 August 1924, hxive lx*tn pubhshed in the 
M d Pacific Magazine (Vol XXIX, No j : January 1925), with very strik¬ 
ing illustrations The resolutions pavsse^d at the Conference bid been already 
report<d in tb' Bullehn of the Pan-Pacific Union {Nc‘W Se‘ri(‘s, No 60, 192 

462 International Congress of Agriculture, W'arsaw, 21-24 June 

1925. -- Tlii Congtess, iropx^ed by the Inle^na ion/1 C mmiasion cn Agri- 
c It rc, as J nm u' ced in the Int, Rev, of Sc. and Pract. of Agrtc., Jan.- 
March, i9^5> No. 200, will include five bections, wbse programme is as 
follows.— 
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Ruf(^l EconofUty : 1. Influence of the agricultural organi2ations on the agri¬ 
culture! policy of the State ; 2, Efft‘Ct of capital and labour as factors tending 
to intensifiaition of agriculture ; 3. I^rge and small agricultural undertakings 
as influencing commercial rtkjtions belwen nations ; 4. Present organization 
of the national rural credit institutions: organization of inlt'mational rural 
endit; 5. Post-uur agricultural crises; fluctuations in production and con¬ 
sumption ill the different countries and disproportionate rises in prices; t. Im¬ 
migration and emigration of rural labour; 7. Improvement in the metliods of 
rural lal)Our. 

Plant Pfeduction: 1 Use of gas and electric motors for agriculture; 
2. Inteniational organization of the control of plant disease's and its practical 
realization ; 3. Value and importance of lupins according to the latest txpiri- 
muits; 4. Application of the principle of standardiziition in agiicullurijl pro¬ 
duction ; 5. Economic use of pliosplialic fertilizers according to the Latest 
expt'rimcnts; 6. New problems and new metbeds of control of drought. 

Animal Pfoduciton : 1. Imixutance of local breeds; 2 New opinions as 
to the nutritive value of forage^ crops, the importance of vilcmijus, cliaracter 
of the pre^ttins, function of the mineml s.alts, etc.; 3 Pending of dairy cattle in 
rcLdion to:— (a) tlu* classification of forage , {b) th<' ketping of milk records; 
4. Thi^ nbtive value of tlw' different bree<is of horses according to the ex]H ri- 
euce gained in the wrar; 5 Simplification of the methods of selection of dtmes- 
tic animals; (>. Modem pisc-iculture in stew ponds; 7. IntematioTUil agne- 
nuiits for the control of disease's of domestic animals and their practical 
applw'ation in the case of the fedkwing diseases epizootic foot-and-mouth 
disease*, coiiteigious cattle* pleuro-inie umonia, cattle plague, tuberculosis 

Agricultural Industrial i. De^velopnumt of the agricultural industry 
te^wands the form e^f the large industry and the interests of agrieullnre ; 2 Or- 
gai izrition of agTU’ulliire* on industrial lines on the small rural holdings ; 
3 Beet-root sugai and cane sug4ir 

Agricultural Experiment and Instruction — (a) i Organizeition of col- 
bcti\a* experiments over long periods and their importance for agricultuic ; 
2. Co-ordination of agricultural experiment by means of an inteniational agree¬ 
ment eis to the best use of scie ntific work and the Ix'st means of aelvancuig the 
solution of the various problems, 3 Organization and vseope of the scientific 
institutions for agricultural investigations ; Organization of experiments in 
stoek-breediiig; 5 Uniflaition of the methods for analysing fertilis4*rs and seeds, 
(h) I. Methods for diffusing vocational instnictiou among the rank and file 
of agricultural producers : adaptation of primary instruction and of the curri¬ 
culum cf the training colleges to the ix*tjuirements of Uie rural population : 
after school instruction in agriculture: instruction in agriculture fc r ( x-vsoldiors; 
h< w to utilize* the cxpe*riinent stations for agricultural instruction , i. How to 
adapt the higher schools of agriculture to the changes which are coming about 
in the structure of rural life ; 3. Organiz^ition of appreuticesliip in agri¬ 
culture 

PapetvS rt'lating to the subjects of the Congress must be' sent to the Organ¬ 
izing Committee (30, Rue Kopemik, Warsaw) not Inter tliaii 15 April and 15 
Mi>y, the former date for the summaries of the papers and the latter for the com- 
pleUd texts. 
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463. World^s Forestry Ciongress. Rome, May 1926 . —The Organiziiig 
Committee intend that tliis Congress shall be conducted on thoroughly practical 
lines and that such problems only as are of real international importance shall 
be discussed. In particular the object of the Congress is to consider :— 

(a) the possibility of unifying the present methods of compiling for* 
estry statistics, of fixing the peTi<'ds when the census should be made in the dif¬ 
ferent countries and of establishing a regular international sc^rvice of forestry 
statistics and infomuxthiu ; 

{b) the bc*st means of improving international trade in timber and other 
forest products; 

{c) technical, economic, legal and administrative questions relating to 
the proper preservation and improvement of existing forests, the regenera¬ 
tion of denuded mountain slopes and the utilization of waste hind ; 

(d) the best means of obtaining a better utilization of the world's forest 
reserves ; 

{e) any other question of international importance relating to forestry. 

The Congress will Ikivo ^ Sections, corresponding to the divisions of the 
Programme 

I. Forestry in iTvS statisticae, PonmcAb, ec'onomic and uEGAb aspects. 

Instruction in Fori<:stry. 

1. Statistics of area, production, consumption and trade. 

2. Census taking, including uniformity in method and frequency. 

3. Forests in relation to the general interests of a cotuitry. 

4. State intervention in the aflorestatiuii of bare lands belonging to pri¬ 
vate persons, Communes, Associations, etc , and in the improvement of exist¬ 
ing forests. 

5. State intervention in the administration of forests owned by private 
persons. Communes, etc. 

6. The organisation of the State Forestry Services in various countries. 

7. I/igislation relating to forests. 

8. Revenue from forests. Taxation. 

9. Credits for forcvsts 

10 Forestry instruction in differtmi coimtries. 

II. Research, experiment and information stations. 

II. Trade and Industry in timber and diher forest products. 

I . Action to be taken for the improvement of tlie international trade in 
timber and forest products, including the miification of commercial inc^thods 
and practicx‘, model contracts, unification of conunercial timber measure¬ 
ments, etc. 

2 Tariffs for thn]x:r transjx>rl. 

3 Customs duties. 

4. Unification of the customs classification of forests products. 

5. Siw-milling industry 

6. M innfacture of wood pulp for paper-making and of cellulose, and 
kindn‘d industries. 

7. Various industries engaged in the use and conversion of wood. 
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8. Resin industry, 

9. Other industries that make use of forest products other xifood, 

10. Wood distiJlation industry. 

11. Minor industries connected with forestry. 

III. TECHNICAI# PROBIrEMS BKI^ATING TO FORESTRY AND FORESTRY OPEE^ 
ATIONS, 

1. The natural factors in production. Ecology applied to forestry. 

2. Geographical distribution of forest trees. 

3. Forest trees. The best timber trees for introduction and cultivation 
tn the different climatic zones for the purpose of improving timber 3nelds. 

4. Forestry operations, including felling, transport, etc. 

5. Collection of forest products other than wood, e, g,, barks, resin, saps, 
leaves, etc. 

6* production of vegetable fuel (cliarcoal) and the usual methods of car¬ 
bonization. 

7. Collection and preservation of the seeds of forest trees. 

8. Nurseries, 

9 . The offorestation of bare lands. 

10. Chemical fertilizers in forestry. 

11. Improvement of existing forests with special reference to production 

12. Cultural practice and treatment of forests. 

13. Working plans or schemes and their value. 

14 Methods of seasoning and preserving timber. 

15 Control of forest fires, 

IV. Reafforestation op mountain areas. Control of torrent waters. 
Plant diseases Miscellaneous 

1. Preservation of mountain lands, pasture lands, lands fit for cultivation 

2. Regukition of mountain water systems. 

3. Artificial lakes in reference to the afforestation of bare lands, and the 
control of mountain water-systems 

4. Improvement of pavSture and agricultural land. 

5. Planting and rv gulation of pasture lands belonging to Conmiimes 
or Associations. 

0. Control of torrent waters; major and minor works connected 
therewith. 

7. legislation on the correction of torrents, the control of moimtain 
watersystems and mountain lands 

8. Plant diseases, insect pests, damage caused by wind, fire, snow, etc., 
and methods of protection. 

9. Tropical forestry resources and the possibility of their utilization for 
the benefit of countries with inadequate timber yields. 

10. Forests in connection with the developmi'nt of tourist activity and 
aesthetic education. 

11. Propaganda work for forest and stream. Arbour day celebrations. 

12. Game and fishing. Miscellaneous, 

Reports must reach the Bureau of the International Forestry Congress 
20 — Agr. ing. 
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at the Intematicmal Institute of Agriculture, Villa Umberto I, Rome, before 
15 February 1926 . 

The subscription is fixed at 50 French francs. 

464 . International Ck>ngre 8 a for the Study and Protection of Birds, 
Luxemburg, 13 April 1925. — This International Congress was held under 
the auspices of the Luxemburg Government and the League of Bi^lgium, 
France and Luxemburg for the Protection of Birds. Apply: M. J, Morbach, 
Esch sur AUeite, Luxemburg. 

465 . Intemationai Goat Keeping Congress, Friburg, September 
1925. — This Congress will be held on the occasion of the Swiss Agricultural 
Exhibition and the discussions will deal with the three following subjects: 

I. goats* milk, its composition and properties, 2. the diseases of goats, and par¬ 
ticularly anemia and tuberculosis, as also prophybixis and remedial measures ; 
3 feeding of goats with particular preference to the proper exchange of mineral 
substances. 

466. Winter Session in the •* Agricultural Week ” in Berlin of the 
Deutsche Landwirtschafts-GeseUscbaft Berlin, 21 February 1925. — 

Special sections and meetings took place for discussion of the imthods 
respectively of cultivation, manuring, sowing, pomology and oenology, agri¬ 
cultural machinery, zooteclmics, farmhouse' management and colonial subjects 
Among the principal papers on agricultural scientific subjects pLvct*d < i the 
agenda may be mentioned : Dr Schwartz (Berlin-Steglitz) on the apjK'arance 
of Doryphora in potatoes and control measures; Dr Baur (St. Bliskn) on 
meteorological forecasting at the diflterent seasons of the year; Dr Rattm 
(Weihenstephan) on weed control in meadowland , Drs BierKI (Gn>ss-Do- 
britsch), Ger^ach (Berlin) and Prof Neubauer (Dresden) on chemical fertil¬ 
ising substances Agricultural Councillor BUSZ (Rastatt) and Prof Zade 
(Leipzig) contributed papt'rs to the Seeds Section , Prof KroEMKR (G< isciilw im 
on Rhine) and the expert horticulturist A. J . Werth (Bonneckt nsU in in the Harz) 
to the viticultural and pomological sections OthuT reports dealt with home 
gardening (Dr. Ebert, Berlin) and general houst'hold management (Frau 
BOhm, Kdnigsberg), farm machinery (Prof. E Meyer, Hohenhiim; Coi^ 
MAN, Lindcrberg ; OBENDORffER, Limbach, and Dexrer, Diissi ldorf) ; lupin 
growing (Dr Stormer, Stettin-Neutomey, and Brepe, Klockow of Kfirstfidt), 
and in the colonial Section, the conditions of agriculture in Turkey (Prof. 
BredEMANN, Landsberg) and in P^ypt (Dr Schnki,i<, Berlin- Dahlcm), Zoo- 
technical reports were presented by Rap (Beilin) on horse-breeding; on 
cattle-breeding by Dr Ratgen (Wormcln) and by Mussenmeier (Berlir) ; 
Dr pRbHiyiCH (Halle on Saale), Prof Golf (Leipzig) and Dr von Fai^ck (Bt ilin) 
on sheep-breeding, Bruning (Haus Siidhoff) and Tick (Otlu 1) on pigbreed¬ 
ing , von Wangenheim (Wusterliauseii) on poultry-breeding, and in addition 
Prof Honcamp (Rostock in Mecklenburg) gave a report on stock feeding as 
based on the results of the most recent experiments while Prof WxEGNER 
(Zurich) described experiments in forage preservation in Switzerland. 

Reports were also presented of the many various branches of the act¬ 
ivity of the Deutsclhe Landwirtschafts-Gesellschafl, 

467 . Brazil: National Con|^e 68 on Products yielding Oil, Fats 
and Resin. — As a result of the proceedings of this Congress the gciural rc ccg- 
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tiitioii of tiiatiy Btazilian raw materials was tslablished* th€*se l>eiiig excellent 
substitutes for foreign products imported into Brazil on a large scale. Among 
thcvse is bataua the seed of an oil-yielding plant native to the north of Bra¬ 
zil and ix>ssessing the same digestive pro|)erties as olive oil, and the ” bati- 
puta " another seed produced in tlie States of Paraliyba, Pernambuco and Rio 
Grande do Norte, the oil of which is said to huive valuable culinary and medicinal 
quality's. Seeds wt‘re also sliowii of a Rosacea wliicli gro^vs freely in the Amazon 
district and produces a drying oil which is a ustdul substitute for linseed oil, 

RejK>rts were presented on almond oil and on analyses of foreign import¬ 
ed oils Thest^ analyst's show tliat the greater part of the olive oil imported 
t'onlaiiis up to <k) % of cottonseed oil, wlule most of tlu' imported linseed cul 
contains up to 20 % of resins and various mineral oils, which could l)e obtain¬ 
ed more cheaply in Brazil Communications wt'te also n atl on the subject of 
coco-buttei, tile .sale of which is prohibited by the Health authorities of Rio 
Janeiro, vvhilt* the Coug#ss passed a resolution decLiring tliat there was no 
justifacation foi tliis prtiiiibition wliich did much to jirejiidice the trade in the 
product 

Dr E J/iNDKKBhRt; exi)l<iined in some detail a tlu'ory on the fixation of 
ty|K‘.s of linseed oil Dr L Tkixdado, delegate of Ai>soc/nfdo Commercial 
de Sdo Paulo, obtained ac(‘eptainv of a r<*solntion for the evSta].»lishment of a 
Commerci.il and Technical Inform/ition S<*r\ace on Br.izilian r<iw nniterials, 
to Im* supjK>rU‘d by the trade associations, the engineering and industrial so- 
{'ietics, tin Chemical Socic'ty and kindn'd associations of the Federal Ihstrict 
and of the States oi the TTnion {Brazil-Ferro-('arriL Veai XV, Vol XXVIl, 
No ^78, 1024) 

468 Report of the Congress of the Municipalities of the State of 
Minas Geraes (Brazil). — TIk i- ports <»f this Congx^ss wIikU was held from 
3 t<» i<> jmu HUS Rfllo Hotizonb* are published in a voluim of considerable 
size As U‘gards agrieultural (juestioiis in the Section on J^aUnn and Stock- 
Breeding th‘‘ following subjeets may lx* ineiitioncxl. the preservation of foref;i.s 
and rc-af[or statioji . artificial m“ado\vs, hay-niaking and taisilagt* , animals 
useful and liarinfnl to agricnltnrt, contagious disx ast*s of stock, mounting sta¬ 
tions and rural credit {Aiiuais do Couf;res'iO das Muninfiaiidade^ Minviras^ 
rennid<» eia Bello Hori//>ntc de ^ a 10 juiiho de i<>2^ , large i(>nio , pp. 059, 
with illustrations Ikllo Horizonte, 1024 

469 Spain : IV National Irrigation Congress, Barcelona, May 1925 . 
— The three pr<‘vioUvS Congresses wt're held respeetiv<‘ly *it Saragossa m 1913 
and Seville in 1018, and V.dentia in 1921 The following sii)>jects will Ix' dis¬ 
cussed on the prest'ut occaskm 

Regulations for the utilization of public water supplies , leport oti t]i(‘ re¬ 
lation iK'twcvn the industrial utilization of water and the inigation of agricul¬ 
tural land ; regulations for the use of the ualcr from the Amgen and Catalonia 
canal; Uk' devcdopunml oi cultivation in relation to irrigation ami home colon¬ 
ization ; irrigation <'ot)sortia, facilities for their establishment and working; 
rt'lutions between laiidownt'rs and the surface irrigalt'd ; promotion of small 
irrigation consortia 

470. Spain ; Congress of Vine-Growers at Valentla. -- 'fins meeting 
took place in Kovetubt'r 1924 imder tlic jiresidency of the chairman of the Fe- 


30 * Ae, /njy. 
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dBYOcidn (k V%ttctUtoye$ de Levante^ and there were present representatives of 
the Vine Growing Unions of Rioja, la Mancha, CataluHa, Murcia and Alfcank, 
The following proposals were approved : (i) The introdtiction of declarations 
of crops and of the transport of wine as a practical precaution against fraud ; 
(2) The complete application of the law of 1895 which regards as adulteration 
of wine the addition of any substance whatever which is not derived from the 
fermentation of the grape; (3) special tariffs for the transport of grapes or wine, 
intended to increase the consumption of these two products; (4) conclusion of 
commercial agreements witli Belgium, Germany, Czecho-Slovakia, Poland and 
the South American Republics. Several recommendations were made relating 
to fiscal charges, vine-growing and statistics (La Revista vinicola y <k Agncul- 
iura, Year XLIII, No. 24, 1924)- 

471 . Spain: Oil Cionference, Madrid, November 1924.— Represent¬ 
atives were sent by the Chamber of Agriculture, oil manufjicturers, olive- 
growers, exporters, the Spanish Agricultural Associations and other bodies. 
Resolutions were passed with regard to: (1) the supply and distribution of 
olive oil in the national territory; (2) regulation ot exportation A full report 
of the resolutions appeared in the periodical LI Progreso Agricola y Pecuarto, 
Year XXX, No 1367, pp 689-693, 1924 

472. France: 69th Pomological Congress, Angers, 18-19 Sep¬ 
tember 1924. — Promoted by the Soadii Pomologique de France The 
subjects of the agenda wc*re as follows (i) mechanical cultivation in orchards , 
(2) catch crops, in connection with intensive fruit growing , (3) fruit culture (is 
a catch crop in the vineyard , (4) systematic manuring of fruit trees , (5) im¬ 
provements in fruit growing as the r<‘sult of horticultural and pomologjc'al com¬ 
petitions , (6) insects and ('ryptogamic di.sf^ases of tlie strawberry , (7) fruit 
preserving, Tlie next pomological conference l>e held at Toulouse within 
the current year 

473. France. Franco-Belgian Conference of Small Holders. Lille, 
25-27, September, 1924, 

474 Italy: 14th Annual Reunion of the Italian Society for the 
Advancement of Science, Pavia, last week in May 1925. - This meeting 
will follow immediately on the celebration of the 1 lootli Anniversary of the Uni¬ 
versity of Pavia. 

475 . Italy : The Fifth Italian Forestry Conference, Campobasso^ 

1925. — Organised under the auspices of the Federazione Pro Montihus The 
subjects to be discussed are . (i) the new forestry legislation and its applica¬ 
tion ; (2) scheme for a more extensive and more effective forestry policy in 
Italy ; (3) the technique of re-afforestation according to the most recent views 
and experiments ; (4) the improvement of mountain pastures in Italy ; the work 
done and to be done; (5) woods, and common rights in regard to the appli¬ 
cation of the Royal-Decree-I.^w of 22 May, 1924 No 751 ; (6) improvement of 
mountain land and the regulation of torrent waters ; (7) the National Parks 
of Italy 

A large Forestry Exhibition will be held simultaneously with the Con¬ 
gress. 
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E»hibttton$, Fairs and Competitions. 

47 b. Germany; PubUcity Fair^ Leipzig, l*17Marcb W2B. Held 
in connection with the annual spring fair 

477 . Belgium: Intematioiial Exhibition of Modem Improvements 
In Tovm and Country Domestic Work. Laeken. — Will be opened on 
15 July under the presidency of the Minister of Agriculture, Baron RuzKXtE, 
at the Institute of Farm Household Management (Instiiut rnSnager agricole) 
of Laeken. Some international meetings of great importance will be also held 
on this occasion ; (a) representatives of Household management instruction ; 
(fc) representatives of Farmwomen^sGrcles in different countries; (c) represent¬ 
atives of Rural Betterment Committees : (c) representatives of Family Educa¬ 
tion, On the agenda of this last meeting is placed the important question of 
the use of electricity in the country districts. 

Commissioner for the Kxliibition ' M Delacroix, Chaussde Romaine, 
Laeken For information, apply to M CIEI.E, 40, Rue des Joyeuses Kntrws, 
l/ouviiin Belgium 

478 . Brazil : Regional Seed Competitions in Brazil, 1925. —The Min¬ 
ister of Agriculture of Brazil has a|)proved the measures suggested by tlie “Ser- 
\U90 de Fomento’* for holding seed competitions in 1025111 the following States : 
Amazon. Para, Maranhao, Ceara, Parahybii, Pernambuco, Alagoas, Bahia. 
(Brazil-Femy-Carril Year XVI, XXVIII, Ko 383 . 1024 ) 

479 . Cuba : International Horticultural Exhibition. Havannah, 
2b February -8 March 1925, — For information apply to M P D de 
Pool, Aparlado 097, Havnnnah 

480 . Spain; Fifth National Zootechnical Competition. Madrid, 

May 1926 organized by t he A sect act on General de Ganaderos , Huertas 30 Madrid. 

481 . Spain. Zootechnical Competition, Xerea de la Frontera, 24-26 
April, 1925. — Organizing tisso('iation the Associacidn General de Ganaderos 
ITogramnie Horses; Sfiddle horses, pure bred Arabs, carriage liorses, — Asses; 
Andalusian and similar breeds, Majorca, Catalan and Leon breeds , — Cattle: 
Andalusian breeds of Estremadura, foreign beef cattle , — Sheep ; fine wool, 
semi-fine juid ordinary, cros>s-bred improved for meat, foreign breeds, — Pigs: 
coloured Andalusian and Portuguese, Estremadura spotted breed, unspecified 
breeds, pigs for fattening, fordgn breeds . crossbred for improving , - Goats; 
local breeds, Spanivsh breeds, Poultry; fowls and other kindvS of jxiuJtiy^, — 
Waich-dogs : mastiffs, vsheep-dogs, ete. 

482 . United States ; Permanent Exhibition of International Trade 
at New Orleans, U. S. A- — Tlie American Government has granted the 
Trade Assocnation of Ncmv Orleans the use of one of the Army stores which 
were erected in the town during the war This building can Ix' adapted as a 
permanent exhibition of inteniational trade Merchants of the leading nations 
will be invittKi to send siutiples of their products 

483. Scheme for a Colonial Exhibition at New York. — A Committee 
for carrying out tliis vseheme has been fomied by M Emiuo ITtard, with the 
co-operation of M. Gaston LiEBKRT, Minister Plenipotentiary, Director of 
the French Infonnalion Bureau at New York and of M De La Zabrie, editr 
of the Review, French Colonial VtgesU published at New York 
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484. France ; International Rose Show. Bagatelle (Bols de Bou¬ 
logne), 1925 - 1926 . — Will be held in tht^ rosc-gatden of Bagatelle and will 
have spt'cial reference to new varieties. The plants must be grown in pots, 
and at leiust five specimens of eticli exhibit sent, accompanied by particulars 
of their pkice of origin, and stock, and when necessary infonxration as to the 
proper management of the plant Apply to: M. Fobbstibr, Couservateuf des 
promenades de Pans, 4. Route du Champ d*Enirainement, par NeutUy {Seine). 

485. International Exhibition of ” White Coal ” and of Tourist 
Facilities, Grenoble, France, May-October 1925 . — The main object of 
the exhibition which is organized by the General Council of the ls6re, the city 
of Grenoble and the Grenoble Chamber of Commerce, is to illustrate the pro¬ 
gress made in rcctiit years, hi France and in other countries, in electricity 
regarded not merely from th(* side of production and distribution of energy, 
but fdso from point of \icw of lln‘ applications of wliite coal to numerous 
brandies of human activit3^ For infomwtion apply to M. PiKRRE Chabert, 
Commissaire g^nSral tidpini, chargS de see (tons Hrarighres, 61. Boulevard Hauss* 
mann. Pans. 

486. National Seed Fair. Paris, 17-25 January 1925 . —Organiz«‘d 
by the regional office of the Nord and the departmental officers of the Seine, 
the fair was divided into four se ctions : — I a fair properly so-rall(‘d, reservi d: 
{a) for the associations of sc*ed producers and for tin* Agricultural Gxpc^rinieiit 
Shitions ; (^) for the agricultural unions for the sfile of seeds , (c) for fanners who 
only sell their own crops ; II an exhibition opt*n to dealers in grain, and seed, 
including tubers ; III a sj^xciil action for sugar Ixet si*ed IV. a section for 
new species of seeds. Apply M Fyl''GftNli RouSvSET, Ihreckur des Services 
agricoles de la Seine 

487. General Agricultural Show, Paris 10-15 March 1925 . -> The 

hallowing divisions wi*re includetl. (a) a comp<‘tition of breeding animals, cattle, 
sheep and pigs; a butter and I'hcese eompetilion . a slu*ep-dog trial and a show of 
dead poultry, all op<‘n only to breeders and farme rs n'sideiit in Fnince, Algeria 
and the Colonies and Proh etorates, and to tlu* breeding socielw s and unions, 
(b) a competition for dairy, agricultural and horticultural produce, wines 
ciders, jams, brandies, jxniltry and various products, of Fr(*iich or Algerian 
origin, or coming from the French Colonies or Protectoiates. 

488. England : International Pood Exhibition. London, 11 April 
to 2 May 1925 . — Covering all the food indu.strie.s and including hxjdstuffs 
and prt'pared foods, macliincTy and apparatus for th(‘ preparation, serving and 
preservation of such foixis, kitchen stove s and utensils, etc. 

|8c). Italy ; Italian Competition for the Manufacture of Agricul¬ 
tural Refrigerators. — In view of the dt'velopmeiit of tlic nniimfacture and 
trade in these macliines’, the Department of Agriculture in July 1924 instituted 
a competition for the coiLstruction of refrigerators s|x*cially designed for the 
preservation of eggs, butter, poultry, fresh fruit and vegetables. The competi¬ 
tion closc-s on 31 Decemlx'r 1925 and a credit of 600 000 liras has been opened 
to mc*et the cost of awarding prizes. 

490. Italy: National Exhibition of Pure and Applied Chemistry. 
Turin, Spring 1925 .— Among the twenty classes of exhibits the following 
elating to the agricultural industries may be mentioned: the £emu.‘ntation 
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and distilling industriesmachinery and apparatus for chemical nd agri¬ 
cultural chemical industriesrefrigeration fats and soap manufacture ; 

— breadmaking; — leather, liides and tanning materials 

491. Italy: First Italian Forestry Exhibition. Gampobasso, 1925 * 

— This exhibition will be held on the occasion of iJic* Fifth Itnlion Forestry 
Congress. There will be seven sections : 1. Forestry and forestry instnietion ; 
II. Forestry industries ; III. Special exliibits ; IV. Mountain Pastures; V. Im¬ 
provements of Mountain and Hydro-electric works ; VI Exhibition of the 
Agriculture of Southern Italy ; VII. Shooting and Fishing 

492. First Exhibition of Industry, Commerce and Agriculture, 
Flume, Italy. August-September 1925 . — Under the auspic^e^s of the Union 
for the Extension of Trade and Industry, and under the patronage of the 
municipality of P'iunic AH kinds of industrial and agricultural prrKlucls are 
accepted : they are ('lasscd in groups and special exliibits (Exhibit of wines, 
food exhibits, etc ). 

493. Germany : Transport Exhibition. Munich, June-October 1925 . 

Divided into four sections . J^aiid transport, including railways, tramways, 
stro<^t veliicles of «dl kinds : sea and rm‘r trans^port, aerial tninsjxm ; {)osts, 
telegraph, telephon^^ and radiotelegraph 

49^. Poland. National Horticultural Exhibition Lvotf, 26 Sept,— 
5 Oct.y 1925 . To be held contemporarily with a Conferenet* on Horticulture, 
Apply, Exhibition Coimnitte(», Kopemikii 20, Poland. 

495. Switzerland: Ninth Swiss Exhibition of Agriculture. Berne, 
12-27 September 1925 . - Agrieultural exliibits from other countries >vill 
only Ik' aeceptCil so far as they possess interest foi the agricultire <'f Switzer¬ 
land The Exhi])ition will inelnde agriculture, forestr}’- and lioiticnlture For 
information, apply to the (lenetal Commissioner f(^r the I;\hibitioii, 7 Uiiipt^r- 
strasse, Berne 

Development of Agriculture in the Different Countries,. 

496. Brazil: An Important Problem for Brazil.— According to Dr, 
Tkixkira, in the jirrsent economic conditioj s, so full of nnceitainty for viry 
many countries, it i^' only from tlic hiid that Brazil can (xpect a prosjH nuis 
development of the native wealth to tlie jwint of maintaining a snfhek ntly 
large exi)ort of {(Kxlstuffs, Ixisides meeting the requirements of the home maiket. 
The Goveniments of the Sbites, with the supjiort of the Federal Goveniment, 
must secure an imderstanding with the landowners for obtaining the ex|)ropria- 
tion of Lind requiu^d for lind settlement, aiKl mmst divide it into convenient 
lots, approached by carriage roads and mUvSt sell thcvse lots to Brazilians a*id 
iendgners. At tie' same time it would lx; necessiiry to cuganizt' a Ixxly of 
exjXTts for soil study and analysis, to advis*‘ as to the ciops suitiihle for tlie 
different t3^‘S oi soil, the nature and quantity of ferlilisei retjuiretl ami the 
breeds of stock suitable for the different localities In tliis w^ay a large demon¬ 
stration area wx>uld be formed, wliich would effect great changes in Brazilian 
agriculture, and nuike Brazil «a country of abundant focxl production {Brazil- 
Ferro-CarriU Year XV, vol XXVII, No. 376, 1924), 

497. Brazil: Cotton Cultivation in tbe various States of Brazil. — 
The Superintending Section of the Cotton Growing Si'rvncc of Brazil {Sttptrtfh 
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tend^ficia do SetviQo do algod&o), taking into conaidemtion the varieties of cot^ 
ton and the plantation of cotton in the different States, has resolved on a special 
type for each separate zone adopting the following divisions. 

Para, Maranhdo and Piauhy : for the inland zones, ** Moco or “ Serido "; 
for the littoral and wooded regions, the herbaceous kinds. 

Ceata, Rio Grande de Norte and Parahyba. for the inknd zones. 
“ Moco or ** Serido “; on tlie lands subject to annual flooding, the 
herbaceous varieties. 

Pernambuco^ Aiagoas, Sergtpe and Norte da Bahia . for tlie inland districts 
Moco or Serido as well as “ Verdao " or Riqueza ; on tlie littoral 
or the wx>oded parts, herbaceous kinds. 

Herbaceous varieties are also planted in Espirito Santo, Rio de Janeiro, 
S. Paulo, Minas (Sul and the Triangle districts), Goyaz, Matto Grosso, Parana, 
Santa Catlierina and Rio Grande do Sul. 

The Mirkty “ Rim de Boi ” will be grown in the region of the Norte de Mi¬ 
nas Geraes, including the bay of S Francisco and the Southern part of the 
State of Baliia 

Applications for seed, forwarded to the Supenntendencia^ must state the 
quantity of seed required as well as the area which it is intended to plant 
Persons who receive seed are under an obligation to restore, at the time of 
picking, to the Servtgo do Algoddo, a doub’e quantity of seed. {Gazeta da Bolsa, 
Year VIII, No. 5, Rio de Janeiro, 1925) 

498. Community Cotton Producrion.— C(K)K O F. and Martin R, 1 ) 
United States Department of Agriculture Bulletin No 1384, pp. 20. Wiishing- 
ion, D. C 192.^. Commmiity production of cotton is the growing of only one 
variety in each district. Under tlus system, the deterioration of varieties is 
avoided, due to the mixing of .seed at the giimeries; production i.s based on 
pure seed, superior varieties are utilist*d, lx.dier cultural metiiods are employed, 
greater efficiency is secured, and commercial advantages arc obtaincKi from the 
marketing of a uniform product An adeejuate supply of pure seed of a stand¬ 
ard vtiriety is fundamentiil 

Tlie bulletin outlines the oiu.-variety community metliod of cotton produc¬ 
tion, including tlie selection of a variety, the maintenance of seed stocks, and 
the organisation of centres for the supply of pure seed 

499. English Wheats, --Humphries 1> A. K. 1 he London Corn Circular 
Supplement, pp. 1-2, January 12, 1925. The following note's are from a lec¬ 
ture given at tlie City of I^)nd<m College by Dr PlUMPHRlES, the wc'll-known 
authority on wheat, wIk) lias studied the various aspects of wheat for over 
twenty years. 

About the middle of the last century the area under wlieat in the United 
Kingdom was 4,000,000 acres, whereas in 1914 h had been reduced to 1,375,000 
acres, and in 1923 was only 1,800,000 acres. In 1863, 72 % of the total 
consumption was home-grown ; at the present time little more than 13 % of 
requirements reaches the mills 

The best wheat is grown in tlie Eastern Counties, where' the rainfall is 
relatively low. It has been supposed that England has not the uatund condi¬ 
tions for wheat production, but this is not tiie case. Tlie average' yield pc'r 
icre is 32 bushels, whereas that of tin* TTnited States and Canada is about 15, 
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and in Australia a little lower. As regards quality, ordinary Bnglish wheat 
is soft, but Yeoman is liard, even with a high water content. Eighteen 
years ago the author grew some Duluth wheat and produced a hard grain, and 
subsequently, in collaboration with Sir Daniel Haju,, showed that fertilisers 
could not improve the inherent quality of a wheal. Red Fife was grown 
successively for 25 years and gave good quality, but a low yield. Professor 
Exf^EN of Cambridge studied tlie question, witli the result that Yeoman '* 
was produced, and recently '* Yeoman II and varieties are produced to suit 
conditions. 

The present position is tliat English wheat will now yield flour in the 
highest degree suitiible for bread-making, and in a few years the position of 
homegrown wlieat in England sliould be very different from that which it has 
occupied in recent years 

500. Italy : Home Coloniaation. — Senator Edoajux) Pantano, former 
President of the Iiiternalitmal Institute of Agriculture, introduced in the Senate 
on 20 January 1025 a bill by which it is proposed to found a National Institute 
for Home Colonisfitiou, as a Ijody corporate and under the immediate con¬ 
trol of the Minister of National Economy A statement of the objects of this 
Institute and the means for their furtlierancc is to be found in articles 2 and 3 
of the scheme By home colonisation is meant the utilization of the whole 
of th<* national agricultural assets by means of the direct or indirect interven¬ 
tion of the State Villages are to l)e built in uncultivated or scarcely cultiv¬ 
ated aieas, Ijing remote fiom inhibited centres, whence faruus of the small 
01 average-sizt*d lyf>e vi\i\ lx‘ directly organized small country towns can 
\yt' formed in the neighljourhixKi of the well populated rural areas, thus tnaldng 
possible the scientific impiOA'cmeut of tlie snuill cultivator's holding Agricul¬ 
tural co-o[x'ratiou and mutual lusurance. the diffusion of small cultivating 
owiiersiiip or tenancy, or wliero pOvSsible tlie systematic cultivation of the lati- 
fundli are all to lx* encouraged • agricultural industries, stock-breeding, the 
building of fanuworkers* housCvS are to be in every way promoted The land 
improvements pro|xr of lands either waste or inadequately ciilth^ated arc* to 
be accomp4Uiied by improvements in Water-supply and sanitation, and cncour- 
Ageuunit is to be given to all institutions wliich tend to lire raising of the moral, 
intellectual and economic ,standaTds of life among the workers on tlie land. 

Some account should be added of tlie meaxis by which this great work of 
rehabilitation of the primary national wealth is to be carried out Among the 
methods to l)e adopted are: the purcliase of waste Linds, or of lands unscient¬ 
ifically cultivated, ot excessively broken up, with the object of reselling when 
improved, put into good order, and where necessary reclaimed, in lots which 
will form as many fann holdings of small or average size, cultivated directly 
by the owner or by his family : rural credit in all its fonns, lightening of fiscal 
burdens and teclmical agricultural a.ssistance both to the rural co-operatuT 
societies for purchase or renting of lands to be jointly leased or assigned among 
the members, and also to owners of large estates (latifundia) In the latter case, 
the result would be, according to local circumstances, to bring about cither 
grants in emphyteusis of the estate, whether parcelled out or otlierwise, or the 
cultivation or partial clmuge in tlie system of cultivation of the land, the 
owner instituting such forms of a,ssociuted labour as would allow for profit-shar- 
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ing. Support will also be given to all the different institutions and schemes 
mentioned in the bill as suitable for the furtherance of the objects in view. The 
propasal deals, in st'parate chapters, with grtints in emphyteusis, loans on 
favourable terms, and jfiscal facilities; the National Endowment Fund for the 
Institute, amounting to a milliard liras; agricultural notes aiid rural credit: 
the internal regulation of tlie Institute; the fouudation of new villages and 
country towUv® ; land purchases and eaepropriations ; emigration , rural profierly 
belonging to the Stale, the provinces, the communes and cor]')orale bodies; 
workers* co-operative societies and co-operative land-holding societies, fam¬ 
ilies of ex-servdee meri who are to receive lots for settlement, penal farm and 
reclamation colonies ; rural credit; chemical fertilisers and farm implements ; 
land settlement in Sicily and Sardinia; orchard cultivation ; Parliamentiiry 
supervision and regulation. (Pet la colonizazume interna. Bill prerposed by 
Senator Edoakdo Pantano Extract from the Atti Parlanuntari, January 

501. Rumania : Agrarian Policy and Agricultural Production in 
Rumania. — Under this title Prof G JONKSCU-SisiesTi, of the iliglier S<'hool 
of Agriculture, Biicarest, and Director of the Rumanian Ministry of Agricul¬ 
ture, has brought together in a complete work five articles, which have already 
appeared in different reviews and deal resj)ectively with . Kumanimi agri¬ 
culture in general, agraiian relations, the Rumanian agrarian reform and its 
consequ(‘nces, co-operation in agriculture, and Riim.iuian ngricultural produc¬ 
tion in comparison with that of the other DaTU\l>ian eountri(‘s. The eliaptcr 
Oh agrarian relations gives a summary but precist* liistorical fUTount of the 
conditions of the rural population and after the gre.il reform of the .d>ol- 

ition of serfdom, winch wrts carried out in and was followed in i8(>t» by 
Um “ law for agricultunil agreements ”, in \iitue of which large landowners 
came to the assistance of jxasants either by supplying them with land for 
farming, or provdding cereals or money in exchange foi st rviees Tliis law, 
which virtually though indirectly re-introduced serfdom by its extrenit*ly 
harsh provisions, was amended in and again in 1882, but was only finally 
repealed in it>o6, when it was replaced l>y new provisions regulating hiring 
agreements, rent-paying and produce-sharing tenancies A luw i*po(di is 
thus marked in Rumanian agrarian jioliey 

A point of departure is thus formed for the advent of the important recent 
reform of 1911), which freed the peasants cf>mpletely from any dependence on 
the holders of the latifundia and in accordance with wliich Rumania became a 
comitry in which the small lioldiiig is tlie prevailing form of Land tenure 

The author treats liis subject exhaustively, expLiining the full conse<penct*s 
of the agrarian revolution which took pLice and is still in progress in liis coun¬ 
try. He concludes by a comparative survey of the position of agriculture in 
Rumania, Jugoslavia, Bulgaria and Hungary. (G. JoNlCSCU-SlSEStl. Structure 
agraireet production agricole de la Roumame^ pp. 62, 8vo, Bucarest, 1924). 

502 Russian Requirements in Agricultural Machinery and Imple¬ 
ments. - According to figures of farm implements and macliiiies supplied by 
the Soviet Government Stores the following jiercentages reptesent the number 
of applications for these n'quisites which it proved possible to meet in the first 
half of 1924, (that is to say tlie goods were supplk*d as figainst pa3mxent by in* 
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stalmeiits): for ploughs 6.8 %, rapers 3.4 %, binders o 7 %, reapers and bind¬ 
ers 10.5 % mowrs 9.5 %» threshing-machines 31.5 %, sopanitors and chums 
for butter-making 5.3 %, sifters 3.8 %. Apart from the ploughs, the demand 
for agricultural machinery and particularly for harvesting machinery was much 
in excess of the supply (}n the other hxmd the monopoly of the foreign trade 
made it impossible to introduce agricultural macliineiy from other countries. 
(SCHKKMANN Die russisclic lyandwirtscliafl. 1 echnik iind Wirischajt, Year 
XVIII, Part 1, 1924). 

Miscellaneous Notices, 

503. Uniform International Anal3r8i6-Methods for Oils and Pats. 

— Work in preparation for the international unification ot tlu‘ m(‘tliods of 
analysis is proceeding in the special Ifiboratories of a large number of States. 
An Italian Commission Ivid already completed the work of Collating the na Ihods 
of analysing oils and fats atid, on the (K't'asion of the last Cogr< ss of Chem¬ 
istry at Milan Inid called a uieetiiig of the principal lepresc-ntatives, lH>th on the 
scientific and teclmictd sid(% of tlR* manufacture* of oils, soaps and steal mes, 
etc , with the object of laying the h^undations of an international agreement as 
to the metliods and principles by wliichthe raw niat(‘rials ami the finished pro¬ 
ducts of these indastrics should be* judged At tins meeting the collection thus 
made in Italy was re<'ognisc*d to l)t‘ for the luonient the most compkie and the 
most recdit in e xistence* A similai ConimisMon is now Ix-mg organised in (k r- 
many, c‘on.sisling of the represciitalive.s of the industry and of eminent scientists, 
with he.ulcpiarlers at tl«e Wissenscliafthche ZtnUaU fur Oil itnd Feiijoyuhnng. 
Tliis Commission is making inse of the lUilim collection and also of speci<il work 
ae'coiuplishcd in the* dififerent bram’he.s of industry and t\sjR‘oiaIly of the wf>rk of 
I>r (lou^sciiMlDT on the analysis of the raw^ iimteriaLs of the finished products 
of steariiie manufacture and th#* n jy'tts o^ J)r (^uintEMANN on the iiuiuu- 
fae'ture of evils and edible fats. (/ Undusiria degU oH e dei grassi, Yeai 1, 
Kos n-i 3, 102 t) 

50.1 , Germany: Hydraulic Power in Bavaria. — Among German 
States Bavaria is ricluvst in water powe-r Ae'cording to lh(‘ Wirtschapsdiensi of 
Hambiirg-Kiel {2i NovcnilK'i 1921), whiedi eontaiius the figure.N of an eii(|uiry 
made* in this e'orme‘t‘tioii by the Bavarian Ministry of the Interior, the State 
should pos.se‘ss a hydraulic powcT utilised and iililisable (»f 1 330,000 kilowatts, 
tluit is an average of 2,000,000 IT P of which alxvnt 500,000 are used. 1 1 is 
reckoned that, by tlu* constimctioii of the Rhine c<i2ial to the Main and Da¬ 
nube it should be possible to obtain 3,000,000 H. P , resulting m an annual 
yield of 12 thousand million kilowatt-hours ecjuivalent to 12 million tons of 
ordinary coal 

505. Austria: Water supply secured for a Mountain Pasture by 

Means of the IMvintng Rod. — Prof. AtBREcnx, Director of the Agricultural 
School of Pyhra, describes the difficulty of wtiteriiig the live stock in tlie Gahn- 
weide pasture*, wliich is entirely without springs though otherwise fertile and 
situated on a spur of the Schiie*eberg in J/>wt*r Austria Efforts were made, 
by bringing ruin water to the larger e’owfhouses, etc-, to provide enough drink¬ 
ing water, and in 3rears of heavy rainfall this plan was suce'essful !n dry sea¬ 
sons, howevc*r, the stock suflereel from thirst and Iwd to be tem|x»rarily remevv- 
ed elsewhere. In the summer of 1924 an expert water-diviner went thonaighly 
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over the pastures and traced a veip of water at a depth of 7 metres, A well 
sunk on tlie spot proved suihcient; water was at once found at this depths and 
the well was finally sunk to 10 metres, and even after four months of a dry 
seasoii was full of water, A motor^pump was installed in the spring of 1925. 
(Ai^BBKCHt. Die WiinscUelrute im Dienste der Almwirtschaft. The Land- 
wirtschaft. Part 1, 15 Jainiry 1925, Vienna). 

506. Brasil: Ciotton Standards. — A si^ecial Committee, which met 
on 31 December 1924 at the headquarters of the Assocta^ Commercial of 
Maceio (State of Alagoas, Brazil) has fixed three classes for the cotton of the 
North (do Norte): short, medium and long staple and each class in five types: 
I. Superior ; 3. good : 5. moderately good ; 7 fair ; 9. inferior. The differential 
criteria among the three classes mentioned were established as follows: 
for the short staple (Mattas) : 2 % between type 1 and type 3, 3% between 
types 3 and 5 ; 3 % iK^tween types 5 and 7 » 4 % bc'iween iyp^s 7 and 9. For 
tlie medium staple (Sertoes): 2 % between the types 1 and 3:3% between 
types 3 and 5:4% between iyp^s 5 and 7:5% between types 7 and 9. For 
the long staple (Serido) . 2 % f)etween types j and 3 ; 3 % l>etwecn types 3 

5 '• 5 % between tyjxis 3 and 7:7% between types 7 and q The length 
of the staple is then detennined in 22-28 nmi. for the short staple, 28-34 mm 
for the medium staple ; 34 mm and over for the long staple kinds. (BoUtim 
da Assoctafdo Commercial, Year IV, No 123, Maceio, Bstado de Alagoiis, 
Brazil, 1923) 

507. Brazil: Rural Hygiene in the State of Rio de Janeiro. • 

The Servt^ de Saneamento Rural in Kio de Janeiro has published a report of 
Dr Mario Pinotti on the prophylactic measures taken against malaria in the 
North of the State during 1(^24 A sketch map is attached and tlie report 
is also illustrated by graplis showuig respectively the preventive use of quinine, 
the complete figures for the measures adopted for counteracting the efh'ct of 
marshlands at Itineraute. Cam]x>s, S Jofio de Barra. Macahe and Itaparuna, 
the reduction in the malaria ciises on two remcditil sub-stations and the cost 
of the curative use of quinine (>St*rvi90 de Saneamento Runil no Fstado do 
Rio de Janeiro. A campanha anlimalarica no Norte do Estado em 19-^4 by 
Dr. Mario Pinotti, 1924). 

508. Belgian Congo : The Albert National Park. — In accordance 
with a decision reached between the King of the Bc'lgians and the Minister 
of the Colonies there will bf‘ established in the northeast portion of the Belgian 
Congo at ati altitude of 300 to 400 metres bctwoc-n I^ke Kuon and Uganda a 
park in which the flora and fauna will be officially protected, and a royal de¬ 
cree will be issued forbidding hunte rs to enter the zone select'd (Science^ Vol. 
UXr, No. 1574, 1925). 

509. Spain : Radiotelephony lor the Diffusion of Information on 
the Breeding of Small Live Stock. — A lectur<‘ given by Prof. Gaspark 
Bai;erioi,a oii sericulture w^as broadcasted on 27 October 1924 from the Radif^- 
Ibirica Hall in Madrid ; on 29 October a lecture on poultiy keeping by Dr 
Ram 6 n J. Crespo, technical director of the poultry farm belonging to His 
Highness the Prince of the Asturias, was tranvSmitted, while on 3 November 
1924 a third lecture was broadcasted with the object of diffusing information 
on beekeeping by Dr Teodoro J . Trigo. director of ” La Modema Apical- 
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tur& ''. These three lectutv'S have been publislied %n extenso in La Iniustna 
Pecmf^a, Yf'ar XXV, No. 821, pp. 49S-506, 1924, Madrid. 

510. France: The Ginematograph in Instruction on Poultry-Keeping. 

— Professor VoiTBiihiBR of the InsHtut Nattofial Agfonomiqtie has published a 
pamphlet on the principal breeds of poultry, the original feature being the 70 
photographs accompanying the description taken from two films which Voi- 
TBbhiEH had prepared for purposes of giving instruction iu poultry breeding. 
These two films are already in circulation and belong to the cinematograph 
service of the Ministry of Agriculture. There is also an ofiBicial scheme for the 
pret>aration of a number of other films for educational purposes with a text in 
pampldet form to correspond to each. The legends accompanying the screen 
pictures arc on the one hand in some detail, so as to allow of their being used 
as a supplement to lectures or courses in poultry-keeping, while they are kept 
sufficienliy short so as to avoid tedium. {La Vw agricole et rurale. Year 13, 
No. 40, 1924) 

5ti. Great Britain : Sugar Beet. — The Government has decided to 
carry out the pro|xisaLs rcsix-ctiiig a sul^sidy, wrhich will apply to sugar manufac¬ 
tured during the current st asou The subsidy will be at the raU* of 19s. 6d. 
pi t rwt for the four years 1024-1928 , at the rate of 13s per cwt. for the three 
following years ; and at tht‘ rate of os r>d jxr cwl. for the three final years of 
llie tea year |xriod These rates will apply to sugar of a polarisation exceed¬ 
ing degrees , for sugar of lower polarisations the rates will lx reduced accord¬ 
ing to scale The sugar factories will pay excise duty at the preferential rate, 
at present os pt*r cwt 

Among the .seven factories wliich it is proposed to construct, five will be 
iiecteil in the course of 1925 

It will Ix^ a condition of payment of the subsidy that manufactures sliould 
pay during tlie first 4 years a minimum price of 44s per ton of beet of i 5 % 

sugat content, with an addition or deduction of 3d per ton in n^spect of each 
7 io l**^”*' of sugar content above or below 15 Vi % {Journal of Surveyors' 
Institution, Vol. IV, Part 7, Ixmdoii, 1925) 

512. The History of the Sugar-Cane. — Accordixig to an article in the 
SoHih African Sugar Journal of 1924, the sugarcane did not come originally 
frtnu the Western Hemisphere, but was introduced from Madeira in 1420 and 
into bt>th North and South America after the voyage of Coliunbus In North 
America it was cullivattHl for the first time about 1751 in the neighbourhood of 
the present New' Orleatis. bj' Jesuits coming from San Domingo. The first 
mention of sugar-refining in Lx>olsiana dates Ixick to 1758 

313. A Series of Volumes on the South Australian Flora and Fauna. 

- ■ A st'ries of Handbooks of the Flora and Fauna of South Australia is in prepa¬ 
ration under the auspices of the British Science <}inld, Section of South Austra¬ 
lia. TIk* work on the Flora has lieen carried out by J M BtACK except for 
the Orchidacetue, for wliich Dr. K. S RoBERS is responsible Tip to the piXASiiiil 
only two volumes have l)C€ii published out of the three which .should cover the 
subject of systc*matic botany. In the first there is a short cliapler wliich .sum- 
tnarizos tlie liistory of the botany of South Austinlia, followied l)y a useful glos- 
»iiry of scientific U^rms. K/^ys arc piorided for the identification of the £am- 
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ilies, genera and six^cies, and the descriptive matter is accompinied by 
jllnst rations. 

This publication forms a valuable addition to the aids to study, >\hi(ihM| 
of so much iiuix)rtanc'' for students of lx>tany and also of agriculttm\ and 
illustrate in detail the vegetation of large tracts of the Britislj Empire . tB|i| 
include the Flora Capcnsis of Harvky and Sondkr contiiim d by Sir W 
SKbXON-DYUR; the Flora of I'ropical A frica of Prof D OwvKR, continued 
Sir W. l%iSKbT()N-OYKR; tlie Flora of Briltsh India of vSir Joseph IIookj^ 
the celebrated author of leones Flantarum^ Genera Plantarnm^ and joint aulh^' 
of the great Index Kewensis for the ]>liaiieroganis. 

514. Ancient Anglo-Saxon Manuscripts on Botany* - In the Jourm^ 
of ike Royal Horticultural Society 1923, K. S. Rohbk gives a brief descriptipf^ 
of four manuscripts now in the Britisli Museum and at present constitutiw 
all that remains in literary form of the botanical knowledge of the eaj^ 
English. These manuscripts are : the Leech Book of Bald, the Lachnun^a, tS» 
translations of tire Herbarium of Apuleius and the so-called Peri Didaxeoi^^ 
(Quoted from the Botanical Abstract, XIV, No. 1, 1925). 

515. A New System of Garbonication of Plants. — Attention has ‘ i 

recent years been called to the importance of carbon dioxide as a factor , ^ 
vegetable growth, and various methods luive been proposed of facilitaling itl 
assimilation by the plant. (See International Renew oi the Science and Practice 
of Agriculture, 1920 passim), A new method is now being proposed which 
combines simplicity and vconomy. The principle of this method consists in 
the employment of substances with high powers of al>sorption for atmospheric 
gases. These are to be sprinkled on the green parts of plants, so as to induc^ 
a more complete and rapid exchange of gases between the* assimilating orgaili^ 
and the atmosphere. The author also refers to the anti-parasitic action of 
the substance suggested by himself and entitled « Vegetina » The exjK*rimental 
treatment described shows that then^ i.s a stimulus to growth which may be; 
inferred from the fuller development and better condition of tht‘ plant so treated; 
(E. Gnecco, Esposizione di un nuovo sistema p{*r aunientare lo sviluppo dell(j|’ 
piante mediante un trattaniento aereo e per renderle immiini da rerte malattie.^ 
Rome, 1925). ' 

516. Italy: Protection of Typical Italian Wines. - Avv. I^IKRO 

Pagani, Deputy Procurator General at the Court of Appeal of Florence Itaa 
published a comprehensive and detailed commentary on the Royal Deere' i 
Eaw of 7 March 1924 for the protection of the “ vino tipo '* prefacing his ^ 
marks witli a historical account of the protectionist systems in Norwa, ^ 
Sweden, South Africa, England, and Belgium, oi the French and Portugues | 
systems, and of the effect of free trade on the Italian system. The authok 
then discusses the detailed working of consortia in general and of wine-ma? j 
ing consortia in particular, and after expressing a criticism of the systt 
adopted in Italy, he explains his own views as to the practical appBcatic J 
of the term “vino tipico*'. (Avv. Piero Pagani. 11 regime di “vino tipo|l 
tutelato. Supplement to part 3 of the Rivtsia di Diritto agrarzo, pp. 479'5l* 
Florence, 1924). ® 

517. Italy : State Quinine. — The Ministry of Finance, Departme:^ 
of Patents, has published a special monograph on the progress made in the 
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4 rtuaeni ptoduction of quinine in Italy. The statement of results of this pro-, 
duction, technical, economic, financisd and industrial, are prefaced by a histor¬ 
ical survey of the legislative and statistical aspects of the question. It is 
well known that the example set by Italy of tlie sale of quinine on the State 
account has been followed by other countries, including Greece, Bulgaria, Au¬ 
stria, Russia, Holland, and generally by all civilised peoples among whom mai- 
uria is prevalent. The problem of " paludism has been since considered 
by the League of Nations to be a question of iiiteniational hygiene, and a spe¬ 
cial Section for “ Malaria " has been established at Geneva. 

The Italian publication referred to may be said to be complete on the sub¬ 
ject of government quinine. It contains an array of facts, supplemented by 
a number of plates wluch reproduce everything which may Ixi regarded of 
importance connected witli the industry, buildings, laboratories, etc. (II Chinino 
dello State dalh sue origini ad oggi — Minisiero delle Ftnanze, Dwezione Gene- 
tale delle Privative, 4to, pp. 61. 15 plates, Turin 1924). 

318. Vine Growing and the Cinematograph. ~ Good service in 
c.onnection with the problem of the restoration of vineyards destroyed by 
jliyUoxera at Monferrato (Italy) has been done by cinematograph films on 
i.^cxiem methods of vine-growing and on the grafting of vines on to Americnn 
stocks, a practice which is being adopted with great advantage in this district. 
4// colUvai re. Year 71, No. 2, 1025). 


Journals and Revuws. 


5*9 The Zntschftft fur leclimsche Ihologte has inaugurated a new series 
jnder the title of Chemte der Zelle und Gewebe a periodical on problems oi fer¬ 
mentation, respiration and vitamines, edited by HlJOO Haehn (Berlin) and 
published by the Binder Bonitrager at Leipzig. 

52f . The “ Kartoffelnummer " of the Deutsche Landwirtschaftliclw Presse 
- A special number of this old-established German agricultural periodical is 
ledicated exclusively to jx)tatoes It contains a number of illustraliotiN and a 
chromolithographic illustration representing fifteen varieties of potato tubers, 
wluch are resistant to black scab. The jotaio pi c. t is treated from every 
pKunt of view by scientists and experts and the result is a valuable collection of 
information particularly impoilant to agriculturists. (Deutsche Landwtrlschajt- 
'‘^^e Presse, 53, No. 7, 14 February 1925). 

321. The Centenary of the Atigemeine ForsT und Jagdzeitung. — In the 
Ceniralhlatt (XLIV, No. 173, 1924) the history of this periodica 
§om its foundation to the end of 1924 is described. 

522. The review Technik und Wirtschaft, the monthl}’^ journal of the Asso- 

f tion of (^rman Engineers, devotes a special number, J amiar}^ 1925, to Russia, 
figned as far as possible to make known in Germany the economic conditions 
Russia especially in view of the economic relations which may be lormed 
between the two great countries. With this object the editors have invited 
persons, specially qualified as having for some years followed the Russian eco- 

i omic movement, to contribute special articles, An introductory article by 
SCHKRMANN (Berlin) deals wdth ordinary living conditions in Russia, hous- 
ig. food, clotliing, etc. Dr. S, von Oedenburg (Berlin) discusses the political 
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constitution and tbe Soviet finances, and H. von Fax<kowskv, vicepresident of 
the Associalion of Russian Advocates in Gemany, the Soviet legislation. 
SCHERMAKN also deals with labour questions and in a lengthy article on Russian 
economic conditicms surveys first agriculture and then industry, while the sub¬ 
ject of trade is discussed by an anonymous Serbian author. The whole forms 
a booklet of 48 pp. in large 8vo with statistical tables and diagrams. 

523. " Pfoduccion a review of s^culture, industry, stock-breedingJ[and 
engineering, which is published in Madrid, has devoted one number (Year VI, 
No. 99, 1924), with copious illustrations, to the Seventh International Congress 
on Olive growing in Seville. It includes the report presented by M. D. Fran¬ 
cisco B113AO Y Seviixa, Delegate of Spain to the Permanent Committee of 
the International Institute of Agriculture and by M. D. Josife Maria de Soros, 
attached to the Consejo Agrondmtco de Espana, on the statistics of production, 
consumption, import and export of olive oil in the different countries. The 
report is illustrated by explanatory diagrams and by numerous statisti<'al 
tables. 

The different pavilions of the Exhibition of Olive growing are also describ¬ 
ed, and special emphasis is laid on the modem improved oil manufacturing 
plants which go far to make Spain one of the richest countriCwS in this part¬ 
icular industry. 

524. El Crtdito Agricola is the title of a new monthly agricultural review, 
which was inaugurated at Madrid in January last under the editorship of J 
Navarro. One of its features will be the publication, in the form of a separate 
appendix to the periodical itself, of the official regulations which may l)e of 
interest to readers. In this way the Law on agricultural unions and the conse¬ 
quential regulations {Ley de sindicalos agricolasy Reglamento de lo^ mismos) 
has already appeared. Editing and Managing Office: Madrid, Pilat, 18. 
The first number contains among otlu r matter, the draft scheme for the 
iiiuto de CrSdito Agricola, the capital of which is to be too millions of pesetas 
75 millions given by the St.de and repiyable for instalments th(‘ reniair inji 
25 supplied by the agricultural associations. 

525. The China Chemists* and Druggists' Review, is a new Chinese periodical 
of Giemistry and Pharmacy which appears every month in Shanghai in two 
languages, English and Chinese. 

526. The R0CKEFKW.KR Foundation has assigned 3,50,000 dollars to the 
review " Internationa! Biological Abstract " 

527. A new periodical for the oil and fat industry is announced under the 
title of the Journal of Oil and Fat Industries, under the auspices of the American 
Oil Chemists* Society, Editor : B. S, Bah^EY, Savannah, Georgia, U.S.A. 

528. The India Rubber Journal, the oldest established periodical in con¬ 
nection with rubber cultivation and manufacture, celebrated its fortietli 
anniversary in 1924, and published a special double number on the occasion. 

529 “ De Indische CuHuren - Under this new title is combined the 34th 
year of the old-established review Teysmannia, and the tenth year of the Ned, 
Ind. Rubber-en-Thee Tidschrift, which is published at Soekaboemi (Java). 
Although different agricultural topics, cultivation of tobacco, tea, sugar-cane, 
coffee, etc., ate dealt with in special reports of the Experimental Station of the 
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Btttdb Indies* D$ Indische Cultuten will have a large range of its own to cover in 
all the other brandies of tropical agriculture. 

530. A Bibliography of Polish Botany has been published (Polska biblio^ 
grapia botaniczna) in the Acta Soc. Bot. Poloniae of 1924. 

Personal. 

531. The library and the collection of plants belonging to Mr. J. P. 
Ai;derson of Juneau* Alaska* a well-known student of the Alaskan flora, who 
was preparing a work on the mildews which attack the vegetation of that 
region* was completely destroyed by fire on 12 November 1924. 

532. In the Journal of Botany (I^XIII* No. 745,1925) there is an obituaiy 
notice of CHARiyKS Bavley, member of the Linnean Society and honorary 
Doctor of Science of the Tniversity of Manchester. Bayley bequeathed to tlie 
University his valuable herbarium* containing specimens collected by himself 
and catalogued also by Iximself in two manuscript volumes, compiled in a 
period of fifty years. He also left the Universit^^ his library* containing not 
only botanical works but aho works on other branches of science with special 
reference to Palestine, Egypt and Chaldea. He founded at Manchester a 
small association of enthusiasts for microscopic research work called the 

Leeuwenhoek Club 

333. In the Tkarandter Forstltches Jahrbuch (LXXV* Part VI* 1924) an 
acc'ount is given of the writings of Richard Beck, who died on 18 November 
1923 and had been for nearly 30 year Professor of Forestry at Tharandt. Be¬ 
sides numerous original contributions to the literature of forestry, some of which 
gained prizes, together witli his memoir on ti e re-afforestation of areas belong¬ 
ing to small agricultural holdings uneconomicaDy cultivated from the point 
of view of agriculture and forestry, which took the Reuning Foundation Mze* 
he undertook the revision of several manuals. The part dealing with forestry 
in the third and fourth editions of the Lorey-Wagner manual (Handbwh 
der Forstwissenschafi) is liis work, and the revised edition of the well known 
treatise by HESS (IMirbuch uber den Forstschutz) appeared in the fourth edi¬ 
tion under the name Hess-Beck. 

534. Dr. Horace tabbkrer Brown* well known for his important work 
on ferments died leceiitly at the age of 70 years. 

535. Dr. G, A. Dean, Professor of Entomology at tire Kansas State Agn- 
cultural College, was recently elected President of the American Entomological 
Society, 

536. On 8 February of last year the death took place at Carlsruhe of the 
Privy Councillor Prof. Care Enoeer* a chemist ot world-wide celebrity, especi¬ 
ally for his investigations into the chemistry of the petrols and the processes of 
auto-oxidation. A biography of Engeer was published on the occasion of 
his eightietlx birthday in 1922 by Dr. F. Haber in the Chemtker Zeitung, 

537. Dr. Franz E. Geedenhitys has been recently appointed by the 
Minister of Agriculture of South Africa chief of a new division of agricultural 
economics and markets in the Department of Agriculture. 

538. The deatli of Baron Maurice Gerard was announced in December 
1921. He was a member of the Acad^mie d'AgricultUfe and one of the founders 
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of the Norman Herd-book and his stock-breeding farm of Maisons near Bayetuc 
(Calvados) was considered a model. Baron Gerard instituted at the Acadi- 
mie d'Agriculture a permanent foundation of 2000 francs yearly for the bene¬ 
fit of French stock-breeding. For more than 30 years he devoted himself 
to selective breeding of the Norman breed of cattle, and his herds constantly 
brought him credit in competitions. 

530. In Miss Liuan Susim'K Gibbs, pi mt ecology has lost a keen investi¬ 
gator. Her work on the mountain flora of Australasia and on questions of 
the geographical distribution of plants was well known to the scientific world. 

540. Gk>TTUEB HabkrIvANDT, the eminent plant physiologist, who in¬ 
vestigated the '' sense organs of plants and founded the theory of vegetable 
“ hormones has celebrated his yqth yejir. In Naturmissenschaften CoRKENS 
has published an excellent biographical memoir of HaberjandT. 

511. Dr. I/. J. HarrIvS, of the School of Biochemistry at Cambridge, has 
received the Meldola Medal from the Council of the Institute of Chemistry for 
his work on the chemistry of the proteins. 

51j Prof. AuiXANDER HiCRZFKr^p, the Privy Councillor, who has from 1887 
been at the head of the Berlin Ifi<iUtut fur Ziickenndustrie, has completed hi.s 
70th year. This Institute which has a world wide reputation was fonned from 
the private laborator}’* of SchKIbler, and the credit for its organization belongs 
to HERZFEI^d. His work on the analysers, the separation, saturation and solubil¬ 
ity of sugar and on sugar inverts takes a place among the most modern 
researches on the subject 

3 43 Richard Irwin hiNCH, for forty years curator of the University 
Botanical Garden at Cambridge, died on 7 Decemlier i<>24 at the age of 74 

Dr. lU Py KUviN, J‘'ellow of the* Royal Society, Uotid* n, who died 
recently at the age of 80 was a pioneer in normal liislology and one of the 
founders of modem f>art(‘riology 

343. Prof. GiitskppI': J/) Phiore has been transferred to the Chair of 
Botany of the Portici Higher Institute of Agriculture (Naples). 

340. The Canadian vSodely of Technical Agriculturists at its last annual 
meeting at Guelph Ontario, conf'^red honorary membership of the Society 
on Mr. W. T. Macoun, a horiicullurist in the Dominion since 1910, for 
professional merit. 

517 The meeting of January 19-M of tlie Acadhnie des Sciences at Paris 
was suspended owing to the death of one of its members. Prof UfcoN Ma- 
QUENNE. the former pupil of Deherain, and siw'cessor of ViEEK in the chair 
of Plant Physics, holding in addition later that of Plant Physiology and succeed¬ 
ing nuci#AUX in the Academie des Sciences. His work on sugar, the respira¬ 
tion of plants, and the part of certain minerals in vegetative life is well known. 
By preparing carbide of calcium and oth i carbide^, he anticipated in some 
degree the discoveries of Mois,san. 

3|8 The death of Dr. James miees, pre.sident for 25 years of the Ontario 
Agricultural College, is announced. 

^ 19 Dr. R. K. Nabours. Chief of the Department of Zoology in the Kansas 
State Agricultural College, lias been elected a member of the Advisoxy Commit¬ 
tee of the Fugenics Commi.ssion of the United States. 
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550. By the death of Kabo, F»teDBRiCOWo Nordsteot, the eminent algo- 
logist, Sweden has lost one of her most renowned botanists, A list of more than 
one hundred books and articles published by Nordstedt is given by Dr. GerISS 
in the Botmiska Notiser and extends over a period of scientific activity of more 
than 60 years. The most important refer to the algae and the Index Destni- 
diaceofum nordsiedhcmo, published in 1896, was for a long time the model of 
its kind. Apart from the great master of the subject, Alexander Braxjn, no 
one had so great a range of knowledge of the Charophytae as the lamented 
Swedish botanist. He was for forty years attached to the Lund Botanic Insti¬ 
tute. 

351. Prof. J. K RAMSBOtroM died at New York on 2 February 1925. He was 
Well known in scientific circles for his work in mycology and in connection with 
bulbs. His research work on tlie “ Fel-Worm Disease of bulbs gained for 
him in 1912 the gold medal of the Royal Horticultural Socu*ty, and there is 
no doubt tliat as a result of his work very serious damage to the bulb industry 
was averted. 

552. The Italian Association of H3^giene, on the occasion of its annual meet¬ 
ing, is proposing to present a gold medal to Dr. A. SciyAVO, Professor of Hygiene 
at Florence, in tribute of liis services in the cause of hygiene in Italy. 

35 ^ By W, G. Smith, in Nature (115,683-684, 1924) there appears amono- 
graph on Prof J. F. B Warming, who died on 2 April 1924 and whose work 
has Iwl an important infiuence on botanical writings in general He was espe¬ 
cially known for Ins ecological publications and it is probable that more than 
half of tlie 3000 works referred to in the last edition of his manual on ecology 
were inspired and influenced by his own work. Warming's contributions to 
botanical literature extended over more than 60 years He was 1 om in 1841 
in J utland and was professor of Botany at the University of Copenliagen from 
1885 to 1911, 

554. The death on 30 January 1925 of WinhiAM Watson lias recently been 
announced. He was formerly curator of the Royal Botanic Gardens at Kew, 
aud possessed an unrivalled knowledge of tropical and sub-tropical botany and 
was equally an expert in horticultural quest' ns. 

535 Another well known scientist, James Alfred Whei^don, who died on 
28 November 1924 will be remembered for his valuable contributions to bo¬ 
tanical studies and particularly for his work in biology His publications on 
this subject are very extensive and appeared in the Naturalist, the Lanca¬ 
shire Naturalist, the Transactions of the Liverpool Botanical Society, ttc His 
Synopsis of the European Sphagna is well known, and also lus very important 
work on the Flora of West Lancashire. 


Do t. Guido BorghESANI, direttore responsabile. 




To bo puhJlished shortly i 


Proceedings of the Fourth International Soil Science 

Conference 


Iti May X924,un<ieT of tKe IiiUaiiational InsUiute of Agri¬ 

culture 111 Kodko tlie rourth 'fntertiatiouui Soil Science Confcivnce was 
hdd, in wiudi inouy leatiing sdentibls Irtnii alt 5 .>art^ of lljc Vvodd t/>ok 
|kuL Among tixose pre.^cni w-ere Professors Ram,*\x>; (Mimicb), A>nn;t<s/'.K 
(Stockliolm), (Pclrograd), WTxo<iR 4 t)SK.v (Paris), Von Siomono 

(Btidaj'C&t), (lANSSic.v (Berlhi), JCKiiN (Rolhainstcd), Ronr^soy (Bangoi), 
ST<.aci.^SA (r^K?,g 7 ie), IjeMA'N (New jen\;y)^ The 

rsiscU'-dooK r<{ sucii u r-jore-mitnlice aiul truly luteniatioikil Couit'cence 
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